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Office  of  the  "Water  Supply  Commission  of  Penpsylvania, 

Harrisburg,  December  31st,  1910. 
His  Excellency,  the  Governor  of  the  Commonwealth  of  Pennsylvania: 

The  Members  of  the  Senate  and  the  House  of  Representatives  of  the 
Commonwealth  of  Pennsylvania: 

Gentlemen:  In  compliance  with  the  provisions  of  the  Act  of  the 
General  Assembly,  approved  May  4th,  1905,  the  Water  Supply  Com- 
mission of  Pennsylvania  respectfully  submits  its  report  for  the  year 
1910. 

During  the  year  the  Commission  approved  26  applications  for  the 
incorporation  of  water  and  water  power  companies,  and  one  consolida- 
tion by  purchase  of  rights  and  franchises.  Table  No.  1,  exhibits  the 
number  of  companies  incorporated  with  the  approval  of  the  Commis- 
sion each  year  since  its  creation,  and  the  present  status  thereof: 


TABLE  No.  1. 

Status  of  Water  Companies  Incorporated  between  May  4th,  1905,  and  Janu- 
ary 1st,  1911. 
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A  condition  of  each  charter  granted  being  that  work  of  construc- 
tion shall  begin  within  two  years,  the  table  shows  that  25  of  the  89 
companies  chartered  between  June,  1905,  and  December,  1908,  or 
28  per  cent,  failed  to  meet  their  requirement,  and  have,  therefore,  lost 
their  charter  rights,  while  51  per  cent  of  all  water  companies  char- 
tered in  the  State,  including  the  above,  have  failed  to  meet  their  pre- 
scribed duty,  indicating  a  decided  improvement  in  recent  years. 

To  complete  to  date  the  list  of  incorporated  and  active  water  com- 
panies, and  that  of  merged  or  consolidated  companies,  published  in 
preceding  reports,  tables  Nos.  2,  3  and  4  are  offered  and  exhibit  data 
regarding  the  companies  chartered  in  1910. 
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Under  the  Act  of  May  28th,  1907,  the  Commission  approved  32 
applications  for  encroachments  upon  or  obstructions  in  streams  dur- 
ing 1910.  The  question  of  clearance  above  maximum  floods  has  re- 
ceived careftd  attention  in  passing  upon  applications  for  permits  to 
construct  bridges  over  large  rivers,  although  some  applicants  claimed 
that  it  was  a  hardship  to  be  required  to  raise  the  structures  above  ex- 
treme high  water  line.  But  the  Act  of  June  3,  1895,  which  provides 
for  the  payment  by  the  State  of  the  cost  of  reconstructing  all  county 
bridges  destroyed  by  flood,  is  a  sufficient  reason  for  this  requirement 
in  the  case  of  county  bridges,  while  the  possibility  of  damage  to  struc- 
tures below  other  bridges  also  warrants  such  precautionary  measure. 

The  system  of  stream  gagings  has  been  maintained  and  enlarged, 
6  new  stations  having  been  added  during  the  year,  making  a  total  of 
75  from  which  the  Commission  receives  daily  reports.  Most  of  the 
stations  installed  have  been  definitely  rated  and  it  is  practicable  to 
furnish  the  daily  discharge  of  the  streams  of  which  records  are  avail- 
able, to  aid  in  determining  the  most  advantageous  method  of  utilization 
or  improvement. 

Respectfully  submitted, 

JOHN  BIRKINBINE, 

Chairman. 

« 

FREDERIC  W.  FLEITZ,      , 
THOMAS  J.  LYNCH, 
SAMUEL  G.  DIXON, 

Commissioner  of  Health. 

ROBERT  S.   CONKLIN, 
Commissioner  of  Forestry. 
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OP  THB 


WATER  SUPPLY  COMMISSION  OF  PENNSYLVANIA 


Office  of  the  Water  Supply  Commission  of  Pennsylvania, 

Harrisburg,  December  31st,  1911. 

His  Excellency,  the  Governor  of  the  Commonwealth  of  Pennsylvania: 

The  members  of  the  Senate  and  the  House  of  Representatives  of  the 
Commonwealth  of  Pennsylvania: 

Gentlemen:  In  compliance  with  the  provisions  of  the  Act  of  the 
General  Assembly,  approved  May  4th,  1905,  the  Water  Supply  Com- 
mission of  Pennsylvania  respectfully  submits  its  report  for  the  year 
1911. 

During  the  year  24  applications  for  the  incorporation  of  water 
companies,  three  for  the  incorporation  of  water  power  companies,  and 
one  consolidation  by  merger  have  received  the  approval  of  the  Com- 
mission. 

Table  No.  1  indicates  the  present  condition  of  all  companies  in- 
corporated with  the  approval  of  the  Commission,  and  shows  surprising 
uniformity  in  the  percentage  each  year  which  availed  themselves  of 
the  privileges  granted  them.  Omitting  those  incorporated  in  1911, 
which  have  not  had  time  to  begin  operations,  it  is  seen  by  the  last 
column  in  the  table  that  the  percentage  of  the  companies  formed  each 
year  which  are  not  operating  varies  from  27  to  33  per  cent. 
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Stacus  of  Water  Companies  Incorporated  between  May  4th,  1905,  and 

January  1st,  1912. 
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Figure  No.  1  shows  in  diagramatic  form  the  number  of  water  com- 
panies incorporated  each  year,  and  illustrates  the  reduction  in  the 
rate  of  incorporation  of  water  companies  effected  by  the  investigations 
of  the  Commission. 

Below  are  lists  of.  Table  No.  2,  water  companies  and  water  power 
companies  incorporated  in  1911  ;  Table  No.  3,  those  companies  in 
the  above  list  which  are  operating,  giving  source  of  supply  and  char- 
acter of  works;  and  Table  No.  4,  the  consolidations  affected  during 
1911. 
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WATER   POWER. 

Although  there  is  in  the  State  a  growing  interest  in  water  power 
development,  there  are  but  three  large  modern  hydro-electric  plants 
operating  on  Pennsylvania  streams,  which  are  equipped  with  tur- 
bines having  a  total  of  approximately  65,000  rated  horsepower. 
There  are  now  pending  before  the  Commission  applications  for  the  in- 
corporation of  water  power  companies  wrhose  plan  called  for  the  in- 
stallation of  a  total  of  approximately  300,000  rated  horsepower,  all 
being  dependent  upon  extensive  storage  reservoirs,  one  scheme  con- 
templating complete  utilization  of  the  run-off  from  two  watersheds 
whose  aggregate  drainage  area  is  approximately  2,000  square  miles. 
Much  benefit  to  the  regimen  of  the  rivers  which  are  developed  and 
those  into  which  they  flow  should  result  from  such  regulations  of 
discharge;  thus  the  minimum  flow  of  the  Allegheny  river  at  Pitts- 
burgh ^could  be  increased  over  200  per  cent,  by  proper  regulation  of 
the  storage  reservoirs  contemplated  by  the  proposed  developments 
.  by  water  power  companies  on  tributaries  of  this  stream.  ,Such  an 
increase  would  improve  navigation  and  sanitary  conditions,  while  the 
floods  from  the  developed  tributaries  would  be  practically  excluded 
from  the  Allegheny  river,  if  the  reservoirs  were  properly  designed 
and  operated.  The  Commission  is  of  the  opinion  that  the  utilization 
of  streams  for  the  generation  of  water  power  and  for  all  other  purposes, 
should  be  controlled  by  the  State  and  that  changes  should  be  made  in 
legislation  to  permit  the  development  of  water  resources,  either  by  the 
State  itself  or  by  corporations  operating  under  the  regulation  and  con- 
trol of  the  State.  Where  the  water  resource  is  used  as  a  public  utility 
by  an  individual  or  private  corporation,  there  should  be  some  revenue 
from  its  use  received  by  the  State. 

Under  present  conditions  there  is  little  inducement  for  corporations 
to  build  reservoirs  merely  for  storage  because  there  is  no  way  of  ob- 
taining a  commensurate  revenue  from  the  necessarily  large  invest- 
ment. If,  however,,  the  impounding  reservoir  owner  had  the  right 
to  charge  for  excess  water  which  was  stored  and  released  for  use, 
this  would  be  a  possible  source  of  revenue,  for  as  storage  was  affected, 
and  the  stream  flow  regulated,  users  would  appear  and  power  plants 
be  built  upon  streams  benefited.  There  are  few  streams  in  Pennsyl- 
vania now,  where  water  power  plants  are  so  numerous  and  use  water 
under  sufficient  total  head  to  make  storage  for  regulation  of  the  lower 
river  pay,  but  as  the  number  of  plants  and  the  total  head  at  which 
the  flow  is  utilized  increases  reservoir  sites  may  pay  for  develop- 
ment, and  as  they,  are  built  and  the  flow  regulated  more  power  plants 
may  be  anticipated.  At  some  sites  it  is  possible  that  power  plants 
erected  at  the  storage  dams  would  assist  the  economic  success  of  the 
storage. 

It  is  apparent  that  either  the  State  must  build  the  reservoirs  and 
adjust  proportionate  charges  for  benefits  conferred  and  enforce  pay- 
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ment  thereof,  or  permit  the  corporation  or  individual  to  lease  the 
privileges  under  terms  whereby  the  State  maintains  its  control  of 
the  operation.  It  is  beyond  the  power  of  the  Legislature  to  enact 
laws  to  permit  this  to  be  done  now,  a  change  in  the  Constitution 
must  first  be  made. 

A  large  water  power  plant,  recently  completed  and  placed  in  opera- 
tion on  the  lower  Susquehanna  river,  is  dependent  upon  the  unregu- 
lated flow  of  the  river  and  its  owners  are  desirous  of  constructing 
storage  reservoirs  to  aid  the  dry  weather  flow,  and  be  benefited  through 
the  conservation  of  freshet  water  for  use  when  needed.  Water  stored 
on  streams  in  this  State,  however,  and  let  out  in  dry  seasons  may,  as 
the  statutes  now  read,  be  used  by  ail  riparian  owners  below  without 
compensation  to  the  parties  who  have  effected  the  storage.  We  be- 
lieve that  this  condition  may  and  should  be  remedied  either  by;  1st, 
the  State  building  the  storage  reservoirs,  charging  powTer  owners  for  the 
stored  water  used  or ;  2nd,  by  laws  enacted  permitting  private  corpora- 
tions to  erect  such  works,  under  proper  authorization,  and  charge  for  the 
stored  water  as  it  is  released  and  applied.  By  enacting  wrell  considered 
legislation  along  either  of  these  lines  which  will  provide  revenue  for 
the  State,  an  important  step  would  be  taken  toward  the  conservation 
and  full  utilization  of  the  water  supply. 

ENCROACHMENTS. 

The  attention  required  for  investigating  encroachments  and  obstruc- 
tions to  streams  has  increased  with  the  number  of  such  applications 
coming  before  the  Commission.  In  the  year  1908.  19  applications 
were  approved,  while  the  numbers  were  in  1909,  27;  in  1910,  32;  and 
in  1911,  32.  During  1911  the  office  and  field  work  demanded  by  such 
applications  has  exceeded  that  required  by  applications  for  the  incor- 
poration of  water  and  water  power  companies. 

The  Act  of  May  28th,  1907,  under  which  the  Commission  controls 
encroachments  in  or  along  streams,  provides  only  for  certain  classes 
of  streams,  and  the  Commission  has  found  that  this  is  apparently 
understood  to  exclude  from  its  jurisdiction  numerous  water  courses 
upon  which  encroachments  have  been  or  are  lx»ing  made,  some  of 
which  are  detrimental  to  the  streams  themselves  as  well  as  to  the 
larger  water  courses  into  which  these  flow.  Such  works  have  been 
and  are  being  carried  on  without  the*  necessity  of  approval  of  this 
Department,  and  contrary,  in  some  eases,  to  the  standards  and  re- 
quirements set  in  similar  works  constructed  on  streams  that  are 
under  our  jurisdiction.  In  order  that  the  streams' of  the  Common- 
wealth may  be  more  thoroughly  protected,  it  is  the  opinion  of  the 
Commission  that  embankments,  waste  dumps,  and  encroachments  of 
all  kinds,  other  than  petty  ones,  on  any  stream  should  be  prohibited 
unless  sanctioned  by  the  Commission  or  be  subject  to  removal  if  found 
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by  the  Commission  to  be  prejudicial  to  life  or  security  of  property 
at  points  both  above  and  below  such  embankments,  waste  dumps  and 
encroachments.  We*  recommend  the  amendment  of  the  above  act  to 
this  effect. 

The  majority  of  the  applications  under  this  act  come  from  the  rail- 
road companies,  and  cover  bridges  and  embankments,  for  steel  bridges 
require  regular  renewals,  and  the  tendency  is  to  replace  truss  bridges 
with  masonry  arches  or  plate  girder  structures.  Either  of  these  classes 
of  bridges,  when  replacing  a  truss  structure,  requires  changes  in  the 
piers,  and  consequently  alteration  in  waterways.  The  tendency  of  rail- 
road companies  is  to  increase  the  clear  waterway  under  reconstructed 
bridges  by  raising  the  structures  or  increasing  the  span  or  both,  and  we 
have  seldom  been  called  upon  to  pass  upon  the  rebuilding  of  a  railroad 
bridge,  where  the  new  structure  does  not  show  an  opening  at  least 
equivalent  to  that  of  the  old. 

Several  of  the  larger  railroads  are  increasing  their  trackage,  thus 
the  Lehigh  Valley  Railroad  is  four-tracking  its  line  along  the  Lehigh 
river,  and  the  Allegheny  Valley  Division  of  the  Pennsylvania  Rail- 
road is  being  double-tracked  along  the  Allegheny  river,  while  exten- 
sive alterations  and  increase  of  track  facilities  are  being  made  by 
other  roads.  As  most  railroads  follow  valleys  of  streams,  and  often 
for  many  miles  are  located  immediately  on  the  river  bank,  any  in- 
crease in  trackage  is  generally  most  economically  made  by  filling  into 
the  stream,  but  it  is  only  possible  to  permit  this  where  the  river  is 
sufficiently  wide  to  carry  the  greatest  Hoods,  and  if  the  slopes  are  rip- 
rapped.  At  other  points  concrete  retaining  walls  have  been  required 
along  or  near  the  foot  of  the  bank  and  the  desired  width  obtained  by 
filling  in  behind  the  wralls. 

PYMATUNING  SWAMP   SURVEY. 

The  Legislature  of  1911  passed  an  Act  dated  June  14,  1911,  direct- 
ing the  Water  Supply  Commission  of  Pennsylvania  to  cause  a  survey 
to  be  made  of  Pymatuning  Swamp,  Crawford  county,  to  determine 
rhe  feasibility  of  constructing  a  storage  reservoir  therein  for  the  regu- 
lation of  the  flow  of  the  Shenango  river,  into  which  it  drains,  and  of 
the  Heaver  river,  to  which  the  Shenango  is  tributary. 

The  Shenango  Valley  has  been  subject  to  frequent  inundation  by 
iloods  in  the  river,  while  in  dry  seasons,  owing  to  the  large  con- 
sumption of  water  by  municipalities  and  industries,  the  supply  is 
insufficient  and  the  larger  plants,  among  them  some  of  the  steel  works. 
which  employ  thousands  of  operators,  have  had  to  close  partially  or  com- 
pletely for  considerable  periods. 

Water  powers  on  the  Beaver  river  once  in  flourishing  condition  have 
largely  fallen  into  disuse,  owing  to  the  small  dry  weather  flow,  while 
sites  which  might  be  valuable  for  development  along  the  Shenango  are 
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not  utilized.  Furthermore,  the  dense  population  and  numerous  in- 
dustries situated  along  this  stream  render  the  condition  of  water  ex- 
ceedingly unsanitary  and  undesirable  when  the  flow  is  small. 

If  large  storage  can  be  effected  at  a  reasonable  cost,  it  is  expected 
that  floods  may  be  noticeably  reduced,  and  the  dry  weather  flow  in- 
creased from  10  to  20  times,  affording  ample  water  of  a  better  quality 
for  all  purposes. 

The  Legislature  having  appropriated  $10,000  with  which  to  make 
surveys  and  prepare  maps,  plans  and  reports,  much  information  has 
been  collected  regarding  rainfall,  stream  flow,  amount  of  water  re- 
quired, flood  damage,  etc.,  and  a  field  party  is  being  organized  with 
the  expectation  that  work  will  be  started  sjbout  the  middle  of  January, 
1912. 

THE  AUSTIN  DAM   FAILURE. 

In  the  report  of  the  Commission  for  1908  is  a  description  of  the 
failure  of  the  South  Fork  Dam,  which  resulted  in  a  high  toll  of  death 
at  Johnstown  in  June,  1889.  On  September  30th,  1911,  occurred  the 
failure  of  a  masonry  dam  at  Austin,  Potter  county,  which  resulted 
in  the  loss  of  87  lives  and  the  obliteration  of  most  of  a  borough  of 
some  2,000  population.  The  Johnstown  catastrophe  was  not  followed 
by  the  remedial  legislation  which  should  have  been  enacted,  and  we 
advise  that  the  Legislature  take  steps  to  prevent  the  recurrence  of 
such  tragedies. 

The  Commission 's  Engineer  was  at  Austin  the  morning  following  the 
failure  of  the  dam  and  all  the  members  of  the  Commission  subsequently 
visited  the  site. 

The  borough  of  Austin  lies  at  the  junction  of  Freeman's  run,  a 
tributary  of  the  First  Fork  of  the  Sinnemahoning  creek,  and  the  West 
Branch  of  Freeman's  run,  in  Potter  county,  its  population  in  1910 
having  been  2,941,  and  the  town  of  Costello,  population  of  500,  is  at 
the  junction  of  Freeman's  run,  and  the  Sinnemahoning,  three  miles 
below  Austin.  One-half  mile  above  Austin,  in  the  valley  of  Freeman's 
run,  is  the  plant  of  the  Bayless  Pulp  and  Paper  Company,  which  ob- 
tained its  water  from  this  run  by  impoimding  it  in  a  storage  reservoir 
of  approximately  350,000,000  gallons  capacity  about  three-fourths  of 
a  mile  up  this  valley.  The  construction  of  the  dam  which  formed 
this  reservoir  was  begun  in  May  and  completed  in  November,  1909, 
replacing  a  much  smaller  crib  structure  a  few  hundred  feet  above. 

This  new  dam,  formed  of  boulder  concrete,  was  approximately  550 
feet  long  on  top  and  of  a  maximum  height  of  50  feet.  Its  top  width 
was  .30  inches  and  maximum  width  at  base  30  feet,  the  upstream  face 
being  vertical.  The  spillway,  which  was  in  the  center,  was  40  feet 
long  and  30  inches  deep.  The  dam  contained  16,000  cubic-yards  of 
concrete  and  cost  about  $75,000. 
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Below  the  dam  the  valley  follows  a  straight  line  to  Austin,  about 
one  and  one-fourth  miles  distant,  descending  some  15  feet  in  that 
distance,  and  being  froin  600  to  1,000  feet  in  width,  with  steep  and 
barren  hillsides.  The  method  of  construction  was  described  by  the 
Engineer  who  designed  the  dam  in  Engineering  News  of  March  17th, 
1910,  as  follows: 

"The  entire  valley  is  underlain  with  sandstone  rock  in  horizontal 
layers  running  from  8  inches  to  3  feet  thick.  Between  these  layers 
beds  of  shale  and  disintegrated  sandstone  were  located,  but  there 
were  very  few  vertical  cracks  to  be  observed  in  the  bed  of  the  rock. 
Upon  the  surface  of  the  rock  there  was  5  to  8  feet  of  earth  and 
compacted  gravel  deposited  from  the  washings  of  the  side  hills.  This 
was  so  well  cemented  together  that  it  was  removed  with  the  utmost 
difficulty,  and  but  little  water  filtered  through  it  into  the  foundation 
trench  during  construction. 

In  preparing  the  foundation,  all  loose  rock  was  removed  and  the 
concrete  only  started  after  a  solid  stratum  of  at  least  2  feet  thick 
was  encountered.  The  surface  of  the  rock  was  well  washed  and 
grouted.  A  cu^-off  wall  4  feet  thick  and  4  feet  deep  was  built,  and  in 
every  case  this  cut-off  wall  was  carried  down  to  good  rock.  In  order 
to  reinforce  the  dam,  twisted  rods  1*4  inches  in  diameter  and  25  feet 
long  were  built  into  the  wall  vertically  5  feet  inside  of  the  upstream 
face.  Holes  were  drilled  into  the  foundation  rock  from  5  to  8  feet 
deep,  and  2.66  feet  between  centers,  and  the  steel  rods  with  expansion 
bolt  heads  were  placed  into  these  holes,  which  were  then  grouted. 

Upon  each  side  of  the  spillway  a  pilaster  was  built,  which  was  re- 
inforced by  y2  inch  steel  rods  to  prevent  cracking.  The  top  12  feet  of 
the  dam  was  reinforced  with  %  inch  steel  rods  spaced  2  feet  vertically 
and  4  feet  horizontally  to  prevent  cracking.  Against  the  upstream 
face  of  the  dam  an  earth  embankment  was  laid  to  a  slope  of  3  to  1, 
which  reached  to  within  27  feet  of  the  normal  water  level  at  the  up- 
stream  face  of  the  dam.  This  embankment  was  composed  of  dis- 
integrated shale,  clay  and  some  loam,  free  from  large  stones,  and 
was  carefully  compacted  by  grooved  rollers  in  6  to  8  inch  layers,  the 
work  being  carefully  and  well  done. 

The  dam  was  composed  of  Cyclopean  concrete,  with  large  quarry 
stones,  from  %  to  2  cubic  yards  size,  embedded  firmly  in  wet  concrete. 
These  stones  were  placed  so  as  to  break  joints,  both  as  headers  and 
stretchers,  and  surrounded  with  not  less  than  6  inches  of  concrete, 
generally  much  more.  In  every  case  the  concrete  was  built  in  sec- 
tions, stepped  up,  and  the  steps  dove-tailed  both  horizontally  and 
vertically.  In  building  into  the  side  hills  great  care  was  used  in 
getting  down  to  good  firm  rock  foundation  before  any  concrete  was 
laid. 
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The  material  for  building  the  dam  was  secured  from  quarries 
opened  at  either  end  of  the  dam,  where  duplicate  crushers  and  mix- 
ing plants  were  located.  The  sand  was  secured  by  crushing  the  sand- 
stone with  rolls  and  screening  through  sand  pans.  The  composition 
of  the  concrete  wras  one  part  Portland  cement,  three  parte  of  sand, 
and  six  parts  of  broken  stone.  Each  shipment  of  cement,  as  received, 
was  tested  upon  the  works  by  the  resident  engineer,  who  also  made 
numerous  tests  to  ascertain  the  difference  between  the  tensile  strength 
wrhen  using  washed  bar  sand  and  the  sand  secured  from  crushing 
stone.  In  every  case  the  mixture  containing  the  sand  from  the  crushed 
stone  gave  greater  tensile  strength. 

The  concrete  was  handled  in  two  ways.  At  the  two  ends  it  was 
run  down  chutes  upon  the  dam,  and  there  shoveled  into  place.  In 
the  middle  of  the  valley  the  cableway  stretched  across  the  valley  carried 
the  concrete  in  buckets  to  the  wall,  where  it  was  shoveled  into  place. 
In  every  case  it  was  wTell  turned  over  and  mixed  after  leaving  the 
mechanical  mixer.' * 

In  December,  1909,  after  the  dam  was  completed  and  before  any 
water  was  stored  in  the  reservoir,  two  vertical  cracks  appeared,  one 
51.3  feet  to  the  west  of  the  spillways  and  the  other  a9.5  feet  to  the 
east  thereof.  These  cracks  were  about  one-sixteenth  of  an  inch  wide, 
and  extended  from  the  ground  to  the  crest,  and  were  due  to  construc- 
tion. In  January,  1910,  the  reservoir  filled  so  that  on  January  21st. 
water  was  flowing  over  the  spillway.  On  January  22nd,  there  was  a 
land  slide  on  the  east  hill  on  the  downstream  side  of  the  dam  and 
water  was  issuing  from  under  this  slide.  Furthermore,  water  passed 
under  the  structure  and  came  up  through  the  ground  on  the  down- 
stream side  several  feet  below  the  dam.  The  next  day  the  central 
portion  of  the  structure  slid  downstream  18  inches  at  the  bottom 
and  31  inches  at  the  top.  The  reservoir  was  then  emptied  and  the 
water  pressure  on  the  upstream  face  was  released  by  removing,  with 
dynamite,  an  upper  portion  of  the  dam  at  the  west  end,  a  large  "V" 
shaped  section  15  feet  deep  just  east  of  the  spillway,  and  also  a 
wooden  cap  from  the  downstream  end  of  the  clean-out  pipe.  After 
tht1  reservoir  was  emptied  it  was  seen  that  the  rolled  embankment 
which  had  been  originally  placed  against  the  upstream  face  had 
been  washed  out  for  a  distance  of  about  100  feet  on  each  side  of  the 
intake  chamber  and  that  each  side  wall  of  this  chamber  had  a  crack 
about  18  inches  wide.  These  side  walls  of  the  chamber  were  perpen- 
dicular to  the  dam's  upstream  face  so  that  a  motion  of  18  inches  at 
the  bottom  of  the  dam  caused  a  corresponding  crack  of  18  inches  in 
the  walls  and  a  portion  of  each  wall  remained  attached  to  and  moved 
with  the  dam  when  it  slid. 

After  the  structure  had  ni/v  d  and  cracked  as  above*  described,  noth- 
ing was  done  to  strengthen  it  but  water  was  again  allowed  to  collect 
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behind  it  so  that  in  March,  1910.  there  was  a  depth  of  36  feet  in  the 
reservoir  and  later  in  the  same  month  water  rose  to  within  two  feet 
of  the  overflow  and  two  streams  were  passing  under  the  dam,  appearing 
about  10  feet  below  the  toe,  and  another  stream  was  passing  around 
the  east  end  of  the  dam.  Evidently,  the  elean-out  pipe  was  closed 
when  the  reservoir  had  considerable  water  in  it  two  months  after  the 
first  failure. 

Following  this  partial  failure  plans  were  prepared  for  strengthen- 
ing the  structure,  but  they  were  not  carried  out,  and  in  September, 
1911,  one  of  the  holes  blown  out  of  the  dam  in  1910  was  refilled  and 
the  other  was  in  process  of  refilling  when  the  reservoir  overflowed  and 
the  dam  failed. 

Heavy  rains  caused  the  rapid  accumulation  of  water  in  the  reser- 
voir and  on  the  afternoon  of  September  30th,  the  spillway  level  was 
reached  and  the  dam  leaking  badly  at  numerous  points.  About  2.30 
P.  M.  when  2  inches  of  water  flowed  over  the  crest,  a  portion  of  the 
concrete  near  the  west  end  burst  forward  and  was  immediately  fol- 
lowed by  a  complete  demolition  of  the  structure,  proceeding  in  se- 
quence from  the  west  to  the  east  end.  The  water  released  almost 
simultaneously  across  the  dam,  picking  up  thousands  of  cords  of 
pulp  wood  stored  between  the  dam  and  the  paper  mill,  descended 
upon  the  town,  causing  the  loss  of  many  lives,  carrying  away  build- 
ings, streets,  trees  and  all  else  in  its  path,  in  Austin,  and  destroying 
numerous  buildings  in  Costello. 

The  structure  broke  into  eight  major  pieces,  numbered  consecutively 
from  1  to  8,  in  Figure  8,  beginning  on  the  west  side.  No.  1  is  the  west 
cut-off  wall,  30  inches  wide  on  top,  which  is  still  in  place  for  about 
135  feet.  No.  2  is  a  large  block  of  the  rollway,  20  feet  long,  im- 
mediately adjoining  the  cut-off  wall,  which  broke  off  about  35  feet 
Mow  the  crest,  where  its  width  was  18  feet,  pulling  away  from  four 
Hi  inch  twisted  steel  bars,  and  was  deposited  with  its  base  facing  up- 
stream about  100  feet  below  the  dam.  The  third  block  was  torn  from 
its  foundation,  leaving  a  portion  of  the  upstream  side  thereof,  in  place 
above  water,  and  was  deposited  some.  40  to  50  feet  below  its  original 
position.  The  4th  piece,  100  feet  long,  containing  the  foundation  and 
rollway  section,  both  moved  downstream  so  that  at  its  central  point  it  is 
21  feet  off  line,  the  west  end  being  a  little  upstream  of  the  east  end. 
The  next,  or  5th  piece.  130  feet  long,  also  moved  bodily  downstream, 
its  west  end  being  approximately  25  feet  off  line  and  the  east  end  about 
40  feet,  the  opening  between  the  4th  and  5th  pieces  being  about  8  feet 
at  the  top  and  3  feet  at  the  bottom.  This  piece  includes  the  spillway. 
A  large  crack  started  near  the  east  end  of  the  spillway  and  ran  down  the 
face  of  the  dam  in  an  irregular  line  to  the  water  line,  where  it  is  sev- 
eral inches  wide.  The  6th  piece,  about  80  feet  long,  likewise  moved 
downstream  so  that  its  west  end  is  about  60  feet  off  line,  and  its  east 
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end  about  25  feet.  Between  the  5th  and  6th  pieces  is  a  large  gap 
about  40  feet  wide,  in  which  lies  a  block  of  concrete  which  appears  to 
be  that  which  was  used  in  refilling  the  gap  blown  out  by  dynamite 
as  above  mentioned.  The  7th  piece,  40  feet  long,  is  about  5  feet  off 
line  at  the  west  end  almost  on  line  at  the  east  end.  The  8th  piece  is 
the  east  cut-off  wall  and  it  is  in  place,  extending  20  feet  out  from 
the  bank,  No.  7  having  been  broken  from  it  at  this  point  where  the  re- 
taining wall  section  changes  to  the  dam  section.  The  downstream  side 
of  the  top  of  the  7th  section  is  almost  touching  the  upstream  face  of 
the  top  of  the  8th  section.  The  sections  which  moved  are  inclined 
slightly  upstream. 

It  is  probable  that  if  the  gaps  in  the  dam,  blown  out  in  1910,  had 
not  been  refilled  or  had  the  repairs  recommended  after  the  partial 
failure  in  1910  been  made,  this  catastrophe  would  have  been  averted. 
The  reasons  for  the  final  and  complete  failure  of  the  Austin  dam 
is  a  matter  of  technical  interest,  and  of  much  value  in  connection 
with  the  design  and  construction  of  dams.  But  is  is  not  necessary 
to  go  further  into  the  discussion  at  this  time. 

DAM  INVESTIGATIONS. 

Following  the  failure  of  the  Austin  dam,  and  acting  with  the 
approval  of  the  Governor,  this  Commission  has  inspected  12  dams 
in  response  to  requests  which  have  come  to  this  office  direct,  or  have 
been  referred  to  it  by  other  departments.  These  structures,  includ- 
ing solid  masonry,  hollow  re-inforced  concrete,  earth  fill  and  timber 
crib  dams,  were  believed  by  the  petitioners  to  be  weak  or  in  danger 
of  failure,  and  in  most  cases  repairs  found  necessary  and  were  or- 
dered made.  Other  requests  have  followed  and  a  considerable  amount 
of  attention  has  been  required  by  this  new  branch  of  our  work, 
the  entire  time  of  one  engineer  being  taken  from  other  duties.  To 
examine  all  dams  in  course  of  construction  and  to  discover  all  weak 
structures  will  require  a  considerable  addition  to  our  engineering 
force,  and  to  properly  handle  this  problem  requires  experienced  men 
to  visit  from  time  to  time  the  structures  built  under  construction.  A 
considerable  appropriation  in  excess  of  that  which  we  are  now  receiv- 
ing will,  therefore,  be  necessary  to  properly  carry  on  this  work.  In- 
vestigation demonstrates  that  some  existing  dams  were  apparently  con- 
structed without  definite  plan  or  with  unskilled  supervision,  or  re- 
ceive no  regular  inspection  and  others  are  deficient  in  spillway  or 
drain  capacity.  To  properly  utilize  our  water,  reservoirs  will  be 
augmented  and  as  the  height  of  dams  increases  to  meet  the  require- 
ments of  storage  and  of  fall  for  hydro-electric  installations,  it  becomes 
more  important  to  have  the  design,  construction  and  use  of  dams  un- 
der constant  control.     The  Commission  recommends  that  the  instruc- 
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tions  of  the  Governor  above  referred  to  should  be  incorporated  into 
legislation,  and,  that  the  Commission  be  empowered  to  pass  upon  the 
design,  and  construction,  and  control  the  operation  of  all  dams  here- 
after built,  and  to  examine  all  existing  dams,  with  power  to  require 
repairs  to  insecure  structures,  or  to  direct  their  removal.  This  legis- 
lation should  be  strengthened  by  a  severe  penalty  clause  for  failure  to 
comply  with  the  orders  of  the  Commission. 

Nothing  in  this  new  legislation  should  interfere  with  the  operations 
of  the  State  Department  of  Health  relative  to  water  works  and  sources 
of  supply. 

FLOOD  PREVENTION. 

The  Commission  since  its  organization  has  given  attention  to  the 
problem  of  ameliorating  floods,  and  during  the  past  two  years  it  has 
co-operated  with  the  Flood  Commission  of  Pittsburgh  in  the  investi- 
gation of  the  cause  and  methods  of  reducing  flood  damage  at  Pitts- 
burgh and  vicinity.  Although  its  report  ,is  not  published  at  this 
writing,  the  following  general  conclusions  of  the  Pittsburgh  Flood 
Commission  have  been  presented  to  this  Commission.  That  a  consider- 
able reduction  in  freshet  heights,  involving  the  prevention  of  destruc- 
tive floods,  can  be  effected  by  means  of  17  capacious  storage  reservoirs 
to  be  constructed  on  tributaries  of  the  Allegheny  and  Monongahela 
rivers,  at  an  expenditure  of  approximately  $20,000,000.  That  flood 
damage  at  Pittsburgh  which  has  averaged  over  $1,000,000  a  year  for 
the  past  ten  years,  is  increasing,  and  that  it  is  quite  possible  through 
a  combination  of  weather  conditions  to  develop  a  flood  5  feet  higher 
than  the  past  maximum. 

DEFUNCT  WATER  CHARTERS. 

At  the  recommendation  of  the  Commission,  the  Legislature  of  1911 
passed  an  act  authorizing  the  Water  Supply  Commission  to  proceed 
against  water  companies  which  have  failed  to  use  the  franchises 
granted  them  by  the  State.  Previous  to  that  act,  conflict  of  legisla- 
tion and  court  decisions  made  indefinite  the  exact  status  of  water 
companies  which  had  not  begun  their  works  within  two  years  after 
incorporation  or  completed  the  same  within  five  years  thereafter; 
the  question  being  whether  such  companies  were  ipso  facto  defunct, 
or  whether  the  courts  must  declare  them  so.  The  new  law  author- 
izes this  Commission  to  examine  into  the  condition  of  such  companies 
and  if  the  facts  warrant,  to  request  the  Attorney  General  to  pro- 
ceed against  those  which  are  derelict  and  declare  the  forfeiture  of 
their  charters  by  quo  warranto.  The  records  have  been  carefully 
examined  and  the  facts  ascertained  concerning  all  charters  granted 
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to  water  companies,  and  a  considerable  list  of  unused  charters  is  being 
prepared  for  early  reference  to  the  Attorney  General. 

RECOMMENDATIONS. 
REGULATION   OF   WATER   POWER   COMPANIES. 

The  Federal  Government,  numerous  State  Governments  and  sev- 
eral foreign  countries  exercise  control  over  the  development  and  op- 
eration of  water  powers.  The  United  States  operates  through  the 
Forest  Service  in  controlling  and  regulating  the  development  of  power 
on  streams  within  the  national  forest  lands,  and  under  the  Act  of 
March  3rd,  1901,  permits  are  issued  by  the  Secretary  of  Agriculture 
for  the  use  of  rights  of  way  for  the  purpose  of  generating  or  dis- 
tributing electrical  power  subject  to  rules  formulated  by  the  depart- 
ment. 

•    The  regulations  of  1910  are  based  on  the  principles: 

1.  That  water  power  is  a  public  utility  and  subject  to  public  regu- 
lation. 

2.  That  those  power  sites  now  in  public  ownership  should  so  re- 
main, subject  to  use  under  permit  or  lease  by  private  or  public  en- 
terprises. 

3.  That  non-use  is  waste,  and,  therefore,  no  lessee  should  be  allowed 
to  retain  possession  of  any  power  site  without  reasonably  complete, 
immediate  and  continuous  utilization. 

4.  That  in  consideration  of  the  privilege  granted,  some  return  should 
be  received  by  the  public  in  the  form  either  of  a  fee,  a  rental  or  reduced 
rates.  Detailed  plans  and  maps  are  required  to  determine  the  degree 
of  utilization  and  the  works  must  be  begun  and  completed  within  a 
fixed  time.  The  rental  is  not  a  tax  on  the  output  but  is  in  proportion 
to  the  estimated  power  value  of  the  site,  regardless  of  the  power  gen- 
erated. The  law  provides  for  the  revocation  of  permits  at  any  time, 
but  the  Department  of  Agriculture  recommends  instead  that  indeter- 
minate permits  be  issued  subject  to  periodic  adjustment  of  rentals. 

The  Legislature  of  New  York  in  1907  established  the  principle  that 
new  grants  of  water  power  rights  should  be  made  only  on  the  basis 
of  an  annual  rental  to  the  State,  readjusted  at  specific  intervals.  A 
State  Commission  has  made  a  report  on  the  progressive  utilization  of 
the  developed  water  powers  by  the  State. 

Italy  requires  that  an  annual  rental  be  paid  for  water  power  con- 
cessions which  are  limited  to  30  years,  renewable  for  30  years,  and 
such  concessions  specify  the  amount  of  water  which  may  be  diverted 
and  the  method  which  may  be  used,  together  with  the  manner  of 
development.  A  limit  is  set  for  the  beginning  and  completing  the 
works. 
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In  1908,  the  Constitution  of  Switzerland  was  amended  to  place 
the  control  of  water  power  in  the  hands  of  the  National  Government. 
All  concessions  are  granted  subject  to  the  right  of  the  Nation  to  im- 
pose a  rental  and  subject  to  withdrawal. 

The  Province  of  Ontario,  Canada,  established  in  1906,  the  Hydro- 
Electric  Power  Commission,  which  is  now  operating  281  miles  of  high 
tension  main  transmission  line,  and  180  miles  of  distribution  line,  buy- 
ing current  from  the  Ontario  Power  Company,  at  Niagara  Falls,  at 
$9.00  per  horsepower  per  annum  for  all  amounts  above  25,000  horse- 
power. The  rates  charged  the  municipalities  vary  from  $18.10  to 
$29.50  per  horsepower  according  to  distance  and  at  present  21  mu- 
nicipalities are  supplied  with  an  aggregate  of  30,500  horsepower.  An 
act  passed  in  1898  provides  for  an  annual  rental  from  all  water  powers 
of  over  150  horsepower  minimum  development  upon  Queen  lands,  and 
requires  full  development  whenever  the  Government  decides  that  there 
is  demand  for  the  power. 

Th  Statutes  of  Pennsylvania  provide  for  approval  of  plans,  and 
of  incorporation  papers  of  proposed  water  power  companies  by  the 
State  Water  Supply  Commission,  and  limit  the  time  of  beginning 
and  completion  of  plant,  but  do  not  require  payment  of  rental,  limi- 
tation of  franchises,  or  regulation  of  rates  by  the  State. 

STATE  REGULATION  OP  STORAGE  RESERVOIRS. 

With  the  probable  increase,  wThich  present  indications  lead  us  to 
anticipate  in  the  construction  of  reservoirs  for  water  storage,  comes 
the  problem  of  the  regulation  of  their  operation.  As  above  stated, 
these  reservoirs  will  improve  water  supplies,  water  powers,  navigation, 
flood  and  drought  conditions,  but  if  constructed  by  private  enterprise 
they  will  be  built  chiefly  for  the  two  former  purposes,  and  their  utility 
for  the  improvement  of  navigation  and  floods  and  drought  conditions 
will  be  secondary,  if  considered  at  all,  in  their  design  and  operation. 
In  order  that  the  greatest  benefit,  commensurate  with  its  value  and 
cost,  of  any  reservoir  site  may  be  obtained,  it  is  essential  that  the 
supervision  of  not  only  the  design  but  later  of  the  operation  of  the 
reservoirs  should  be  delegated  to  a  State  authority,  which  can  determine 
the  possible  benefit  to  water  supplies,  water  powers,  navigation,  floods 
and  droughts.  It  is  therefore  recommended  that  legislation  t)e  enacted 
placing  in  this  Commission  the  control  and  regulation  of  large  storage 
reservoirs,  in  addition  to  the  control  of  the  design  of  reservoirs,  which 
it  already  has. 

THE  RIGHT  TO  ERECT  DAMS. 

The  existing  statutes  relative  to  the  right  to  construct  dams  in  the 
streams  of  the  Commonwealth,  under  which  some  large  structures 
have  been  erected,  were  enacted  more  than  100  years  ago,  at  a  time 
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when  water  power  in  the  form  of  hydro-electric  energy  was  unknown,  it 
being  used  only  by  small  local  industries,  and  these  acts  are  neces- 
sarily unsuitable  to  modern  conditions.  The  utilization  of  our  streams 
will  be  promoted  by  the  passage  of  definite  legislation  granting  to  in- 
dividuals, municipalities  and  corporations  the  right  to  dam  water 
courses,  subject  to  State  approval  of  plans,  specifications,  construc- 
tion and  operation,  and  it  is  recommended  that  laws  to  this  effect  be 
enacted. 

The  Delaware  river,  which  separates  Pennsylvania  from  New  York 
and  New  Jersey  for  several  hundred  miles  on  our  eastern  boundary, 
remains  practically  unused  by  water  power  developments,  although  it 
offers  attractive  opportunities  at  many  points,  which  will  be  improved 
when  storage  has  been  effected  at  several  power  sites  on  tributaries  in 
Pennsylvania  and  New  York  which  are  now  in  the  early  stage  of  de- 
velopment. The  Commission  refused  three  requests  to  develop  this 
stream,  at  different  points,  because  of  the  existing  legal  complications. 
In  1783,  New  Jersey  and  Pennsylvania  agreed  to  exercise  concurrent 
jurisdiction,  over  this  stream  and  while  New  Jersey  enacted  leg- 
islation in  1897  permitting  the  construction  of  dams  therein  and  the 
generation  of  power  therefrom,  Pennsylvania  has  not  concurred. 

It  is  also  advised  that  any  projected  water  power  improvement  should 
be  such  as  would  form  a  part  of  the  thorough  utilization  of  the  stream. 
Such  provision  could  well  be  extended  to  all  streams  in  the  State  and 
the  Commission  supplied  with  appropriation  sufficient  to  make  hydro- 
graphic  reconnaissances  to  enable  it  to  decide  if  any  specific  improve- 
ment proposed  would  or  would  not  be  an  integral  feature  of  the  best 
method  of  utilization.  1 
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CHAPTER  NO.  1. 

DISCHARGE    OP    PENNSYLVANIA    STREAMS. 

INTRODUCTION. 

Upon  assuming  its  duties  as  conservator  and  distributor  of  the 
waters  of  this  Commonwealth,  the  Commission  decided  that  compre- 
hensive knowledge  on  this  subject  required  the  determination  of  the 
flow  of  streams,  and  a  considerable  portion  of  its  time  and  appropria- 
tions have  been  devoted  to  collecting  information  as  to  the  discharges 
of  both  large  and  small  water  courses.  In  1905,  when  the  Commis- 
sion was  organized,  the  bulk  of  the  reliable  stream  flow  data  in 
Pennsylvania  consisted  of  records  obtained  by  the  Hydrographic 
Branch  of  the  United  States  Geological  Survey,  although  some  muni- 
cipalities and  independent  observers  maintained  a  few  scattered  rec- 
ords. The  first  station  to  be  established  in  the  State  by  the  United 
States  Government  was  at  Harrisburg,  on  the  Susquehanna  river,  in 
1890,  followed  in  1895  by  one  at  Williamsport,  on  the  West  Branch 
of  the  Susquehanna  river,  and  others  were  subsequently  selected  by 
the  United  States  Geological  Survey.  Congress  appropriated  annually 
$200,000  for  this  work  in  the  entire  United  States,  until  the  session 
of  1906,  when  this  amount  was  reduced  to  $150,000  necessitating  a 
diminution  in  the  number  of  stations  operated,  and  in  1907,  the  ap- 
propriation was  still  further  reduced.  On  January  1st,  1907,  the 
stations  discontinued  by  the  United  States  Geological  Survey  during 
the  previous  summer  were  re-established  by  the  Water  Supply  Com- 
mission, and  on  April  1st,  all  the  stations  in  Pennsylvania,  previously 
operated  by  the  United  States  Geological  Survey,  were  taken  over  and 
have  been  maintained  by  this  Commission,  and  many  new  stations  have 
been  established. 

The  Commission  is  now  receiving  daily  reports  from  86  gaging 
stations,  11  of  which  were  established  in  1911,  and  this  report  con- 
sists largely  of  the  records  obtained  at  these  stations,  comprising  all 
reliable  records  of  the  flow  of  streams  in  Pennsylvania,  as  well  as  those 
flowing  out  of  or  into  the  State. 

In  extending  its  stream  gaging  system,  the  Commission  has  co- 
operated with  municipal  corporations,  water  and  water  power  com- 
panies and  individuals  who  are  interested  in  the*  results  to  be  ob- 
tained, being  thus  relieved  of  considerable  cost  in  maintenance,  and 
enabled  at  small  expense  to  build  up  an  extensive  system  for  the 
determination  of  the  daily  flow  of  Pennsylvania  streams.  It  has  been 
the  endeavor  to  first  place  stations  on  all  the  large  rivers,  and  grad- 
ually proceed  to  the  determination  of  the  flow  of  smaller  streams, 
and  there  is  now  no  stream  in  Pennsylvania  draining  over  1,000 
square  miles,  and  few  draining  500  square  miles  or  more,  which  is  not 
gaged.    There  have  also  been  obtained  numerous  records  of  the  flow 
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of  streams,  with  watersheds  smaller  than  500  square  miles,  which 
have  been  selected  by  reason  of  co-operation,  or  of  causes  which  ren- 
der the  knowledge  of  their  flow  particularly  valuable. 

As  operated  by  this  office,  an  observation  station  consists  of  either 
a  graduated  board  placed  upright  in  the  stream  on  a  bridge  pier  or 
other  convenient  point,  or  a  chain  with  weight  attached  running  along 
a  graduated  board,  placed  horizontally  in  a  locked  box  on  a  bridge 
over  the  stream,  the  weight  being  lowered  over  a  pulley  by  the  ob- 
server to  the  wTater  surface,  and  the  length  of  the  chain  used  read 
on  the  graduation.  A  paid  observer,  living  in  the  vicinity  of  the  gage, 
reads  the  height  of  the  water  once,  and  at  some  points,  twice  a  day 
and  more  often  during  the  flood  periods.  The  Commission's  Engi- 
neers visit  these  stations  at  regular  intervals,  and  also  at  times  of  ex- 
treme high  or  low  water,  during  which  visits  the  cross-section  of  the 
stream  is  measured  and  the  velocity  of  the  current  is  determined  by 
meter  readings  and  from  these  data  the  discharge  in  cubic  feet  per 
second  is  computed.  It  is  possible  in  this  way  to  establish  a  curve, 
approximating  the  discharge  in  cubic  feet  per  second,  corresponding 
to  any  gage  height  of  the  stream  so  that  the  daily  record  as  reported 
by  the  local  observer  can  be  readily  converted  into  discharge  volumes. 

This  office  was  operating  on  December  31,  1911,  a  total  of  57  gag- 
ing stations,  wThile  16  streams  are  being  measured  by  other  organiza- 
tions which  have  placed  their  data  at  our  disposal  for  publication. 
Thirteen  stations  have  been  established  and  later  discontinued.  The 
records  published  in  this  volume,  which,  arranged  by  drainage  basins, 
include  all  the  above,  appear  in  the  following  tables,  where  are  given 
the  names  of  the  streams  gaged,  point  of  observation,  drainage  basin 
in  which  they  lie,  date  of  establishing  station,  date  of  termination 
of  record,  (if  not  now  maintained),  and  other  information.  Some  of 
the  stations  have  not  yet  been  definitely  rated  so  that  the  discharge 
cannot  be  satisfactorily  computed,  and  in  such  cases  only  the  gage 
readings  given,  together  with  the  discharge  on  those  days  when  velocity 
measurements  were  made. 
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A  brief  description  of  each  stream  is  given  with  its  discharge 
record  to  show  its  characteristics,  in  case  it  may  be  desired  to  apply 
certain  data  to  other  streams  of  similar  physical  features,  which  are 
not  being  gaged,  and  also  to  suggest  their  effect  upon  the  stream 
How.  Information  is  given  regarding  the  gaging  stations  and  the 
«rage.  and  where  stations,  have  been  rated  full  data  are  published,  in- 
eluding  daily,  monthly  and  annual  discharges,  the  actual  measure- 
ments whieh  have  been  made,  and  the  rating  table,  by  which  gage 
heights  have  been  equated  to  stream  discharge.  Also  an  extensive  list 
of  the  discharge  of  miscellaneous  streams,  divided  according  to  drain- 
age basins,  is  given.  The  stage  of  these  streams  at  the  time  of  measure- 
ment was  noted  and  referred  to  bench  marks  so  that  subsequent  data 
may  be  compared  with  them;  many  of  these  determinations  being 
made  during  the  fall  of  1908,  and  since  then  few  of  the  streams 
have  made  low  records,  notwithstanding  the  recurrence  of  dry  years. 

INFLUENCES    CONTROLLING   RUN-OFF. 

Many  phenomena  influence  the  variation  of  run-off  of  Pennsylvania 
streams,  the  most  important  of  which  are  rainfall,  geology,  size  of 
drainage  area,  topography,  character  and  thickness  of  soil,  amount 
of  forest  cover  in  the  catchment  area  and  artificial  or  natural  res- 
ervoir or  lake  storage.     The  useful  effect  of  rainfall  depends  upon 
its   amount  and  its  seasonal  distribution,  heavy  precipitation  during 
the  hot  or  growing  season  and  lighter  precipitation  during  the  frozen 
period  encouraging  uniform  run-off,  the  nature  of  rains,  whether  sud- 
den  showers  or  prolonged  storms,  also  being  a  factor.     If  the  sur- 
face cover  is  deep  soil,  sand  or  other  pervious  material,  the  flow  of 
water  is  usually  regular,  and  the  minimum  higher  than  if  the  rocks 
are   bare  or  covered  with  a  thin  layer  of  soil   for  porous  material 
holds  water  gathered  during  wet  seasons  for  distribution  during  dry 
.seasons,  resulting  generally  in  large  summer  flow  in  streams  draining 
such  regions.     If  the  drainage  basin  is  composed  of  abrupt  hillsides 
and  narrow  valleys,  and  if  the  profile  of  the  stream  is  steep  and  its 
course   straight,   other   conditions   being   the   same,   the   stream   flow 
will  be  more  irregular  than  if  this  area  be  more  level,  with  flatter 
grade  and  less  direct  course  in  the  stream.     If  the  watershed  is  long 
and  narrow'  with  few  tributaries,  the  maximum  run-off,  other  con- 
ditions being  equal,  is  usually  less  than  if  there  are  many  tributaries 
joining  at  or  near  a  common  point,  with  a  drainage  area  approxi- 
mately fan-shaped.     A  factor  of  importance  in  maintaining  flow,  is 
the  presence  of  limestone  areas  on  the  watershed;    for  wrhile  streams 
in    limestone  regions  may  have  maximum  rates  of  run-off  affected 
by  other  causes,  the  minimum  flow,  replenished  by  natural  storage 
in  caverns  in  the  limestone,  is  often  exceptionally  large.    The  size 
of  the  drainage  basin  is  an  essential  element  in  determining  the  run- 
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off,  for  small  streams  usually  have  more  irregular  flows  than  largi> 
ones,  and  yield  larger  annual  totals. 

To  indicate  conditions  which  affect  run-off  of  streams  the  follow- 
ing is  excerpted  from  Bulletin  No.  425  of  the  University  of  Wiscon- 
sin, by  D.  W.  Mead,  entitled  "The  flow  of  streams  and  the  factors 
that  modify  it  with  special  reference  to  Wisconsin  conditions." 

"The  factors  that  modify  or  control  the  quantity  and  occurrence 
of  the  run-off  from  a  drainage  area  may  be  briefly  summarized  as 
follows : 

1.  Precipitation. 

(a)  Whether  it  occurs  as  rain  or  snow. 

(b)  The  amount  of  each  and  the  total  annual  precipitation. 

(c)  Its  distribution  throughout  the  year. 

(d)  Its  intensity  and  manner  of  occurrence. 

(e)  The  character  of  storms,  including  their  direction,  extent  and 

duration. 

2.  Temperature. 

(a)  The  variations  of  temperature  on  the  area. 

(b)  The  relation  of  extreme  temperature  to  the  occurrence  of  pre- 

cipitation. 

(c)  The  accumulation  of  snow  and  ice,  caused  by  low  temperatures. 

(d)  The  occurrence  of  low  temperature  causing  the  freezing  of  the 

ground  surface  at  times  of  heavy  spring  rains,  resulting  in 
excessive  run-off. 

3.  Topography  of  drainage  area. 

(a)  As  to  whether  the  surface  is  level  or  inclined,  and  the  degree 

of  inclination. 

(b)  As  to  character  of  area,  whether  smooth  or  rugged. 

4.  Geology  of  drainage  area. 

(a)  Whether  pervious  or  impervious. 

(b)  If   pervious,   whether   pervious   deposits   are    (a)    shallow   or 

deep;  (b)  level  or  Inclined;  whether  the  outlet  or  point 
of  discharge  of  the  pervious  deposits  are  (c)  in  the  valleys 
of  other  rivers  or  in  the  sea. 

(c)  As  to  the  condition  of  the  channel  of  the  stream,  whether  (a) 

pervious  or  impervious;     (b)  whether  or  not  the  bed  con- 
"  tains  more  or  less  extensive  deposits  of  sand  or  gravel,  per- 
mitting of  the  development  of  a  more  or  less  extensive 
underflow. 

5.  The  conditions  of  the  surface. 

(a)  Whether  bare  or  covered  with  vegetation. 

(b)  Whether  in  natural  condition  or  cultivated. 

(c)  Nature  of  vegetation,  whether  grassland,  cultivated  crops,  or 

forests. 

6.  The  character  of  the  natural  storage  on  the  drainage  area. 

(a)  Nature  and  extent  of  surface  storage,  consisting  of  lakes,  ponds, 

marshes  and  swamps. 

(b)  Nature  and  extent  of  ground  storage,  consisting  of  gravel, 

sand  and  other  similar  pervious  deposits. 

7.  The  nature  of  the  drainage  area  considered. 

(a)  As  to  size,  whether  large  or  small. 

(b)  As  to  shape,  whether  long  or  narrow,  or  short  and  broad. 

(c)  The  location  of  the  area  relative  to  prevailing  winds. 

(d)  The  direction  relative  to  the  path  of  storms. 

8.  Character  of  the  stream  and  its  tributaries. 

(a)  As  to  slope  or  gredient,  whether  flat  or  inclined. 

(b)  As  to  falls  and  rapids  on  the  stream. 

(c)  As  to  the  section  of  the  stream,  whether  deep  or  shallow. 

(d)  As  to   the  arrangement  of  tributaries,   whether  joining   the 

main  Btream  at  various  points  along  its  course  or  concen- 
trated in  a  fan  like  arrangement  at  a  more  or  less  common 
point  of  discharge. 
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9.  The  artificial  control  of  the  stream. 

(a)  As  to  dams  and  storage  reservoirs  on  the  drainage  area. 

(b)  As  to  the  restrictions  of  the  river  sections  by  dykes  and  levees. 

(c)  As  to  the  obstruction  of  the  stream  by  piers,  abutments  and 

other  obstructions  in  or  adjacent  to  the  waterway. 

10.  The  artificial  use  of  the  stream. 

(a)  For  irrigation. 

(b)  For  water  supply. 

(c)  For  the  supply  of  navigation  canals. 

(d)  For  artificial  storage  and  regulation  of  the  same. 

11.  Character  and  extent  of  the  winds  on  the  drainage  area. 

(a)  As  to  their  intensity  and  direction. 

(b)  As  to  the  modification  of  the  same  by  mountains  and  forests. 

12.  Ice  formation. 

(a)  As  modifying  the  winter  flows  of  the  streams. 

(b)  As  to  the  formation  of  ice  gorges,  and  their  accompanying 

floods." 

In  general  the  quantity  and  variation  of  stream  flow  are  due  to 
a  number  of  factors  some  fixed  and  some  variable,  each  having  an 
influence  in  proportion  to  its  own  character  and  intensity,  and  the 
relative  character  and  intensity  of  every  other  factor.  These  com- 
binations of  factors  are  so  numerous,  and  differ  so  widely  even  on  a 
single  drainage  area,  that  no  problem  of  flow  can  be  determined  from 
a  consideration  of  the  factors  themselves  except  by  comparison  with 
the  actual  relative  effects  under  circumstances  more  or  less  similar 
to  those  under  investigation.  The  difference  between  the  flows  of  two 
streams  having  essentially  the  same  quantity  and  distribution  of  precip- 
itation depends  primarily  on  geographical  and  topographical  condi- 
tions, including  the  relative  amounts  of  natural  storage  resulting  there- 
from. The  mean  annual  flow  of  any  stream,  and  the  variation  in 
the  flow  throughout  the  year,  depend  mainly  on  the  quantity  and 
distribution  of  the  precipitation  modified  by  temperature  conditions. 

In  using  the  records  of  the  run-off  of  one  stream  in  estimating  that 
of  another  which  has  not  been  measured,  the  watersheds  require 
careful  examination  with  all  the  above  mentioned  modifying  elements 
in  mind.  Proximity  is  of  course  very  desirable,  as  the  precipitation, 
topography,  geology  and  many  other  conditions  above  enumerated  are 
most  likely  to  be  similar,  and  it  is  also  desirable  to  use  a  stream  whose 
drainage  area  is  of  nearly  the  same  size. 

The  records  collected  by  the  Commission  which  appear  in  this  vol- 
ume are  of  particular  value  by  reason  of  the  fact  that  most  of  them 
extend  through  the  drought  period  of  1908-10,  which  was  probably 
not  equalled  in  the  western  part  of  the  State  in  many  years,  and 
which  has  been  exceeded  in  severity  in  eastern  Pennsylvania  only  by 
the  drought  period  in  1879-84.  The  actual  minimum  flows  recorded 
in  the  fall  of  1908  throughout  the  State  were  phenomenal,  while  the 
total  yield  from  the  watersheds  for  the  period  may  be  generally  as- 
sumed as  approaching  closely  what  may  be  anticipated  as  a  minimum 
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for  water  supply  and  water  power  computations.  These  records,  there- 
fore, are,  of  nearly  equal  value,  as  regards  low  water  flow,  as  those 
which  cover  longer  periods  of  time.  High  water  conditions,  however, 
except  at  the  older  stations,  are  not  so  well  covered,  as  there  were  few 
extremely  high  freshets  in  the  last  three  years.  For  the  design  of  dam 
spillways,  channel  requirements,  etc.,  the  records  at  the  newer  stations 
afford  insufficient  data,  while  those  at  some  of  the  older  stations  on  the 
larger  rivers  extend  over  periods  of  great  floods,  and  the  maximum  dis- 
charge probably  approaches  that  which  may  be  anticipated.  As  there 
exists  but  meagre  definite  information  relative  to  the  maximum  flow 
of  small  streams,  ample  provision  for  spillway  capacity  should  be  made, 
for  in  providing  for  maximum  discharges  it  is  advisable  to  consider 
that  previous  freshet  records  may  be  repeated  and  owing  to  changed 
conditions  of  surface,  they  may  be  exceeded. 

The  volume  of  water  measured  at  tjertain  stations,  as  actually  passing 
such  points,  may  in  times  of  low  water  and  drought  be  appreciably 
less  than  that  apparently  flowing  in  the  stream  above  the  gage;  due 
to  the  sinking  of  a  portion  of  the  flow  underground,  when  the  river 
is  in  gravel  or  sand;  hence,  the  resulting  low  water  discharge  as  re- 
corded may  be  less  than  the  available  supply  where  this  underground 
flow  is  made  available  by  a  cut-off  wall  or  dam  foundation. 

It  is  not  practicable  to  estimate  the  quantity  thus  unrecorded,  but 
in  most  cases  it  is  a  small  percentage  of  the  total  flow  in  drought  and 
an  extremely  small  percentage  of  the  annual  yield. 

Some  records  at  more  recently  established  stations  are  subject  to 
correction  as  additional  meter  discharge  measurements  may  necessitate 
changes  in  the  rating  curve,  but  it  has  been  considered  advisable  to 
publish  such  data,  when  the  curves  are  not  definitely  determined, 
rather  than  withhold  the  information  until  a  future  time  when  the 
curves  may  be  more  nearly  correct.  These  records  are  noted  in  the 
descriptive  matter  relating  to  the  station,  in  order  to  insure  their  being 
used  with  the  possibility  of  error  in  mind,  but  at  older  stations  the 
only  changes  wrhich  may  be  anticipated  are  alterations  in  the  channel 
at  the  gage  causing  revision  in  the  rating  table,  but  effecting  only  con- 
temporary and  future  records  and  not  altering  the  published  data. 

These  records  become  more  valuable  as  the  term  of  years  covered 
increases,  and  a  larger  variation  in  climatic  conditions  is  included, 
hence  it  is  essential  that  this  work,  now  widely  established,  and  be- 
ing rapidly  extended,  be  maintained  during  future  years.  The  ap- 
propriation available  for  this  work  has  been  limited,  and  the  exten- 
sive work  done  by  the  Commission  has  only  been  possible  by  careful 
economies  and  through  co-operation,  but  it  is  hoped  that  the  results 
may  be  sufficiently  appreciated  to  warrant  larger  appropriations. 
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It  has  been  found  impracticable  to  accurately  measure  the  flow 
of  many  important  streams  on  account  of  the  existence  of  numerous 
mill  dams,  often  in  succession  for  miles  along  its  course.  In  the 
wet  seasons  these  dams  do  not  have  an  appreciable  effect  on  the  regu- 
lation of  the  flow,  but  their  operation  seriously  influences  the  ac- 
curacy of  results  in  dry  weather  periods  owing  to  the  storage  of 
water  during  a  portion  of  the  day  for  use  during  working  hours.  It 
has  been  difficult  to  secure  satisfactory  locations  for  gaging  stations 
on  the  Lehigh  and  Schuylkill  rivers,  on  account  of  the  navigation  pools 
and  canals,  and  at  Pairmount  dam  on  the  Schuylkill  river  at  Phila- 
delphia, the  flow  is  determined  by  the  flow  over  the  dam,  while  at 
Bethlehem  on  the  lower  Lehigh,  both  the  canal  and  the  river  have 
been  measured.  The  method  employed  of  reading  gages  twice  daily 
does  not  necessarily  show  the  actual  conditions  during  the  24  hours 
and  until  a  satisfactory  automatic  gage  can  be  provided  such  streams 
cannot  be  correctly  measured.  The  Commission  has  experimented 
with  several  automatic  gages,  but  has  not  yet  adopted  one  for  prac- 
tical use. 

The  accurate  determination  of  discharge  during  periods  when  the 
surface  of  the  streams  are  frozen  is  also  difficult,  as  the  gage  is  read 
through  the  ice  cover,  by  which  surface  friction  and  other  conditions 
are  altered,  so  that  a  correction  should  be  generally  applied  to  the 
discharge  as  determined  for  open  water  conditions.  Data  on  this  sub- 
ject are  not  considered  sufficient  to  enable  the  uniform  correction  of 
records  for  this  factor. 

As  stated  above,  limestone  streams  often  maintain  more  uniform 
discharges  than  any  other  class  of  streams  in  Pennsylvania,  and 
estimates  of  the  flow  of  such  streams  are  liable  to  error  on  account 
of  the  impossibility  of  determining  the  amount  of  the  subterranean 
storage.  The  limestone  streams  in  Pennsylvania  passed  through  the 
extreme  drought  conditions  of  the  summer  and  fall  of  1908  with 
extraordinary  large  discharges,  the  recurrence  of  drought  conditions 
in  somewhat  milder  form  in  the  latter  part  of  1909  found  the  storage 
reduced  and  resulted  in  lessened  dry  weather  flow  than  in  1908,  while 
the  third  year  of  drought  brought  in  numerous  cases  the  smallest 
minimum  flow  for  the  three-year  period  in  the  fall  of  1910,  indicating 
the  gradual  exhaustion  of  storage. 

The  flow  of  a  number  of  streams  draining  the  coal  regions,  notably 
the  anthracite  district,  of  eastern  Pennsylvania,  is  often  augmented 
with  a  considerable  quantity  of  ground  water  drained  or  pumped 
from  numerous  mine  workings,  causing  the  minimum  discharges  of 
these  streams  to  be  larger  than  similar  streams  whose  volume  is  not  so 
augmented.    These  streams,  however,  owing  to  the  vast  amount  of  culm 


48 

and  sulphur  carried  by  them,  are  not  of  use  except  to  carry  off  this 
mine  drainage,  and  it  has  not  been  considered  that  a  determination  of 
their  discharge  would  be  of  much  value,  at  present,  so  that  few  such 
streams  have  been  rated. 

In  the  extreme  northeast  section  of  the  State  in  Monroe,  Pike 
and  Wayne  counties,  are  secondary  and  small  streams,  draining  a 
country  combining  extensive  forest  cover,  sandstone  formation,  thin 
soil,  numerous  lakes,  and  glacial  deposits.  Numerous  stations  have 
been  established  on  these  streams  owing  to  their  value  for  water 
supply  and  water  power,  and*  the  combined  effect  of  these  favorable 
elements  is  shown  by  records  of  large  annual  yield  and  well  main- 
tained mini  mums.  Streams  lying  within  the  glacial  area  along  the 
northern  border,  and  in  the  northwest  corner  of  the  State,  on  which, 
however,  conditions  differ  from  those  above  described,  show  lower 
run-off  and  smaller  minimums  than  those  in  the  northeast.  The  chief 
differences  are  smaller  precipitation,  less  forest  cover,  more  cultivated 
land,  and  deeper  soil  cover. 

Some  of  the  long  term  records  differ  from  those  published  heretofore 
by  the  United  States  Geological  Survey,  but  not  often  to  a  material  ex- 
tent, due  to  the  fact  that  numerous  gagings  have  been  made,  since 
the  early  data  were  published  and  the  discharge  curves  have  been 
defined  and  corrected.  The  low  water  period  which  has  just  been 
passed  afforded  an  opportunity  for  defining  the  lower  portion  of 
many  curves  which  were  formerly  not  very  well  established. 

The  records  given  in  the  appendix  have  been  arranged  according  to 
the  main  drainage  basins  of  the  State,  beginning  with  the  Delaware 
river  basin,  the  stations  being  placed  in  numerical  order,  shown  on 
the  map  at  the  beginning  of  this  report. 

Respectfully  submitted, 

JOHN  BIRKINBINE, 

Chairman. 

FREDERIC  W.  FLEITZ, 

THOMAS  J.  LYNCH, 

SAMUEL  G.  DIXON, 

Commissioner  of  Health. 

ROBERT  S.   CONKLIN, 

Commissioner  of  Forestry. 
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DELAWARE  BASIN. 
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WEST  BRANCH  DELAWARE  RIVER. 


DESCRIPTION   OP   BASIN. 

This  stream  has  its  source  in  a  small  lake  almost  on  the  line  of 
Schoharie  and  Delaware  counties,  New  York,  at  an  elevation  of  ap- 
proximately 1,900  feet  above  sea  level,  on  the  western  slope  of  the 
Catskill  mountains  and  drains  a  total  of  660  square  miles.  It  flows 
southwesterly  through  a  hilly,  plateau  region,  well  populated  in  the 
main  valley,  and  the  hills  well  timbered,  to  Deposit,  about  5  miles 
above  the  State  line,  where  it  turns  southeast  and  in  about  5  miles 
joins  the  East  Branch  at  Hancock,  New  York.  About  8  miles  above 
Deposit  at  Cannonsville  is  the  site  of  a  large  storage  reservoir  pro- 
posed by  the  State  Water  Supply  Commission  of  New  York  to  flood 
a  long,  broad  valley  and  contains  approximately  7,000,000,000  cubic 
feet  available  storage. 

At  Hancock,  the  elevation  is  895  feet  above  sea  level,  and  the  slope 
from  there  to  Cannonsville,  16  miles  above,  is  at  the  rate  of  7  feet  per 
mile,  while  above  this  point  the  slope  is  more  rapid.  In  the  upper  sec- 
tion there  are  numerous  lakes,  ponds  and  swampy  areas,  the  basin 
being  relatively  long  and  narrow  with  numerous  short,  lateral  tribu- 
taries. The  largest  tributary  is  Oquaga  creek,  which  comes  in  at  De- 
posit from  the  west.  The  mean  annual  precipitation  over  this  water- 
shed is  approximately  40  inches. 

The  discharge  of  this  stream  has  been  measured  since  October  1902 
at  Hancock,  N.  Y.  near  its  mouth. 


DELAWARE  BASIN — STATION   NO.    1 


WEST  BRANCH  DELAWARE  RIVER  AT  HANCOCK,  N.  Y. 


DESCRIPTION  OP  STATION. 

This  station  was  established  October  15,  1902,  by  the  United  States 
Geological  Survey  for  the  United  States  Weather  Bureau.  It  is  lo- 
cated at  the  toll,  suspension  bridge  half  a  mile  west  of  the  Erie  Rail- 
road station  at  Hancock,  N.  Y.,  and  about  one  mile  above  the  junction 
of  the  East  and  West  Branches. 

(O 


The  channel  is  straight  for  400  feet  above  and  800  feet  below  the 
bridge.  The  current  is  swift.  Both  banks  are  high  and  rocky,  and 
are  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of 
sand,  gravel  and  cobble-stones. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  on  which  the  gage  is  located.  The  bridge  has  a  single  span 
of  235  feet.  The  initial  point  for  soundings  is  the  top  of  the  face  of 
the  left  abutment  on  the  downstream  side. 

The  original  wire  gage  was  attached  to  the  upstream  side  of  the 
bridge.  It  was  replaced  July  20,  1903,  by  a  standard  chain  gage. 
The  location  and  gage  datum  were  not  changed.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  30.44  feet.  The 
gage  is  read  once  each  day  by  David  Pulver,  the  collector  of  tolls 
at  the  bridge.  The  bench  mark  is  a  circular  chisel  draft  on  the  up- 
stream corner  of  the  left  abutment.  Its  elevation  is  24.25  feet  above 
gage  datum.  The  elevation  of  the  top  of  the  pulley  is  30.54  feet  above 
gage  datum. 

The  high  water  stage  is  probably  affected  by  backwater  from  the 
East  Branch  of  the  Delaware  river.  The  low  water  stage  is  controlled 
by  riffles  about  800  feet  below  the  station,  but  frequent  changes  in 
conditions  of  flow  require  many  measurements  and  new  ratings  each 
year.  During  the  winter  months  the  discharge  is  affected  considerably 
by  ice. 

The  data  published  for  this  station  is  based  upon  4  rating  curves, 
each  one  having  been  changed  or  modified  as  additional  meter  meas- 
urements were  obtained,  made  necessary  by  changing  channel  condi- 
tions. However,  only  the  latest  rating  table,  applicable  for  the  years 
1910  and  1911,  has  been  published.  Due  to  the  above  facts,  daily 
gage  heights  and  discharge  for  the  years  1910  and  1911  only  have  been 
published;  for  previous  years  the  monthly  and  annual  results  are 
given.  For  the  early  years  the  records  as  given  are  not  complete  as 
the  data  from  which  to  correct  the  recorded  flow  during  frozen  and 
backwater  periods  were  not  then  sufficiently  complete.  Since  1906, 
however,  the  records  at  Port  Jervis  and  the  East  Branch  have  afforded 
sufficient  reliable  data  upon  which  to  base  corrections. 

This  station  has  been  operated  by  the  United  States  Weather  Bureau, 
in  conjunction  with  the  United  States  Geological  Survey  and  the  New- 
York  State  Engineer  and  Surveyor. 

Since  the  establishment  of  this  station,  37  discharge  measurements 
have  been  made. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey. 


DISCHARGE  MEASUREMENTS  OF  WEST  BRANCH  DELAWARE  RIVER, 

AT  HANCOCK,  NEW  YORK. 
(Drainage  area,  660  square  miles.) 


No. 


Date. 


2 
8 

4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


1908. 
Oct.       1& 

1908. 
Feb.      12, 

March  26, 

May  4, 

May  16, 

May  28, 

July  21, 

Aug.      31, 

1904. 
July      15, 

Sept.     11, 

1906. 
March  22, 


March  23, 

March  24, 

March  25, 

15  !  March  26, 

16 


17 
18 
19 
20 
21 
22 


Aug.  18, 

1906. 

March  29, 

March  31, 

April  12, 

April  18, 

July  25, 


Oct.        6, 

1907. 

23  '  June      21, 

1908 

Sept.       3, 


24 

25 

26 

27 

28 

20 

30 

81 

32 

33 

34 

85 

86 

87 


Sept.       4, 

8ept.     26, 

Oct.       23, 

1909. 
July      21, 

Nov.      18, 

1910. 
March    2, 

March    3, 

March    4, 

March    9, 

May      10, 

July      27, 

1011. 
Jime     17, 

June     19, 


Hydrograpber. 
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Churchill  A  Covert,. 
F.  H.  TMlBghast,  ... 

do. 

do. 

• 

E.  O.  Murphy,   

F.  H.  Tllllnghast,  .. 

do. 

do. 

C.  O.  Covert 

Covert    A   Swancott, 
Beebe  A  Swancott,  .. 

do. 

do. 

do. 

do. 
Covert  A  Weeks,  ... 
Horton   A  Mott,   ... 

do. 
Covert  A  Weeks,  ... 

do. 
Covert,    

do. 

Wood  A  Hoyt,  

Adams,    

do. 

do. 
Wood  A  French,  ... 

Covert  A  James, 

Hoyt  ft  Covert, 

W.  G.  Hoyt,  

do. 

do. 

do. 

C.  C.  Covert,   

Hoyt  A  Carman,  ... 
C.  8.  DeGolyer,  

do. 


Feet. 


Sq.  ft. 


245 
245 
253 
800 
295 
222 
243 
250 
248 
243 
196 
200 
200 
185 
185 

60 
180 
190 

72 
400 
280 
242 
230 
222 
152 
219 
212 


326 

408 
1130 
1025 

937 
1633 
1689 

543 

949 
1080 
1080 
1040 

349 

335 

389 

188 

185 
28.3 

236 

168 

74 

2180 

1480 

1060 

992 

683 
86 

758 

596 


Fti 
per 
Sec. 


0.55 
0.92 
4.89 
5.08 
4.29 
6.97 
5.42 
1.43 
8.81 
4.70 
4.52 
4.12 
0.90 
0.70 
1.02 
0.21 
0.16 
1.61 
0.37 
0.92 
0.70 
7.66 
6.14 
4.52 
4.22 
2.46 
1.36 
3.12 
2.27 


Fleet 

3.95 

5.80 

6.40 

2.75 

2.51 

2.55 

3.10 

5.35 

3.05 

3.39 

6.38 

5.92 

6.55 

8.05 

7.45 

8.90 


Sec.  ft. 
1128 
4732 
6693 

SOB 

165 

184 

406 
2990 

180 

875 
5525 
5211 
4022 
11380 
9166 

774 


5.50       3620 


6.10 
6.15 
5.90 
3.22 
3.02 


5080 

4900 

4280 

315 

235 


■  3.29 

397 

2.38 

40 

2.42 

29.5 

2.39 

45.6 

2.50 

86.3 

2.75 

155 

2.48 

51 

9.91 

16700 

7.81 

9080 

6.88 

4790 

6.06 

4190 

4.60 

1680 

2.68 

117 

5.21 

2360 

4.44 

1360 

Remarks 


Wading  measurement. 

Wading  measurement. 
Wading  measurement, 
lee  floating. 
Surface  measurement. 
Surface  measurement. 
Surface  measurement. 


DISCHARGE    TABLE   FOR   WEST   BRANCH   DELAWARE    RIVER,    AT 

HANCOCK,  N.  Y.,  FOR  1910  AND  1911. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  DELAWARE 

RIVER,  AT  HANCOCK,  NEW  YORK. 

(Drainage  area,  660  square  miles.) 


MONTH. 


1902. 
October    (15-81),    .. 

November,    

December,    


a  1908. 


January, 
February,    . . . 
March,    (16-31), 

April,    

May,    

June 

July 

August,    

September,    . . 

October,  

November,    . . 
December,    ... 


Discharge  in  Second-feet. 


Maximum. 


Minimum. 


8090 

I960 

12662 


January, 
February,    . . , 
March  (7-31), 

April,     

May 

June 

July,    

August 

September,    . 
October, 
November,    . 
December,     . 


b  1904. 


12560 
2726 
206 
3421 
1256 
966S 
2609 

33740 
6682 
7460 


378 
184 

<MUS 
ODD 


Mean. 


622 
2489 


Run-off. 


Second-feet 

per  square 

mile. 


31830 
6791 
2627 
1528 
1680 
8860 
2670 
9560 
1680 
8920 


January,    . . , 

February,    

March,    (19-81), 

April 

May 

June 

July 

August 

September, 

October,  

November, 
December,    


C  1906. 


7860 


18240 
4760 
614 
1204 
1862 
1822 
4630 
1869 
5636 

10520 


1341 

378 

37 

21 

92 

184 

100 

136 

187 

418 


2760 
857 
346 
53 
129 
440 
196 
332 
300 
300 


473 


4110 
528 
196 
113 
113 
144 
482 
196 
144 
402 


1170 

119 

782 

881 

1100 

604 

8492 

1018 

2481 


.94 
8.70 


Depth  in 
inches. 


1.77 

.18 

1.18 

.58 

1.67 

.92 

6.29 

1.53 

3.68 


2666 
1013 

420 

410 
1247 

761 
1582 

669 
1696 


4.04 

1.53 
.64 
.62 
1.89 
1.15 
2.40 
1.01 
2.57 


1899 


1894 
396 
454 
270 
397 

1344 
652 
681 

2026 


2.88 


2.87 
.60 
.69 
.41 
.60 

2.04 
.99 

1.03 

3.07 


d  1906. 


January,    . 
February, 
March,    . . . 

April,  

May 

June,    

July 

August,    . . 
September, 
October,    . 
November, 
December, 


9380 
1970 
7270 
1820 
1780 
652 
1970 
5500 
8700 


695 
370 
595 
205 
165 
106 
205 
340 
287 


3440 

684  | 
1670  , 

432  I 

484 

277  I 

574 
1180  ! 
1890 


5.21 

1.04 

2.53 

.65 

.73 

.42 

.87 

1.79 

2.11 


aJan.  1-Mar.  16-frozen,  No  estimate  made. 
bJan.  1-Mar.  7-frozen,  no  estimate  made. 
cFcb.  1-Mar.  18-frozen,  no  estimate  made. 


1.06 
4.27 


1.98 
.21 
1.82 
0.(7 
1.92 
1.03 
6.10 
1.71 
4.24 


4.51 
1.76 
0.71 
0.72 
2.18 
1.28 
2.77 
1.13 
2.96 


3.32 


8.20 
0.69 
.0.77 
0.47 
0.60 
2.28 
1.14 
1.15 
3.54 


5.81 
1.20 
2.82 
0.75 
0.84 
0.47 
1.00 
2.00 
2.43 


d Jan., Feb..  Mar.,  Ice  conditions;  no  estimate  made. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  DELAWARE 

RIVER,  AT  HANCOCK,  NEW  YORK. 

(Drainage  area,  660  square  miles.) 


Discharge  In  Second-feet. 

Bun-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
Inches. 

a  1907. 

6200 

1840 

800 

2390 

1460 

1200 

450 

266 

88 

516 

1440 

2200 

8120 

2.79 
0.46 
8.62 
2.21 
1.82 
0.68 
0.40 
0.18 
0.78 
2.18 
8.83 
4.78 

3.22 

0.47 

7500 

8140 

2660 

840 

640 

260 

2800 

6600 

10000 

18100 

4.17 

April 

840 

470 

280 

88 

25 

41 

296 

470 

846 

2.47 

2.10 

0.76 

July,    

0.46 

0.15 

0.87 

2.51 

8.72 

5.45 

18100 

25 

1270 

1.98 

26.35 

D1908. 
January, 

8940 
19800 
12700 

6680 

7810 
690 
460 
187 
278 

1000 
460 

824 

1280 
1680 
8870 

2640 

2850 

260 

175 

81 

52 

178 

278 

250 

1.86 
2.39 
5.86 
4.00 
3.56 
0.88 
0.27 
0.12 
0.08 
0.26 
0.42 
0.38 

2.14 

2.68 

626 
1260 

626 
68 
48 
48 
28 
28 

228 

6.76 

April,  

4.46 

May 

4.10 

0.42 

July 

0.31 

0.14 

September,   

0.09 

0.30 

0.47 

0.44 

19800 

.        28 

1080 

1.63 

22.21 

a  Discharge  during  periods  of  Ice  conditions  estimated  on  basis  of  discharge  of  Delaware 
river  at  Port  Jervls,  N.  Y.,  and  East  Branch  of  Delaware  river  at  Hancock,  as  follows: 

Second-feet. 

Discharge  January  26  to  81,  400 

Mareb  1  to  14.  260 

March  16 7500 

-                         December  7  to  10,  825 

b  Discharge  during  periods  of  ice  conditions  estimated  on  basis  of  discbarge  at  Port  Jervls, 
and  East  Branch  of  Delaware  river  at  Hancock,  as  follows: 


Second-feet. 


Discharge  January  11 800 

February  1  to  15 480 

February  29 800 

March  1  to  8,  1000 

December  8 200 

December  5  to  81,  268 


mm 


■m*-* 
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ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  DELAWARE 

RIVER,  AT  HANCOCK,  NEW  YORK. 

(Drainage  area,  660  square  miles.) 


MONTH. 


Discharge  in  Second-feet. 


January,    . 
February, 
March.    ... 

April,     

May 

Jane,   

July,    

August,    .. 
September, 
October,  .. 
November, 
December, 


1909. 


Maximum. 


The  year, 


January, 
February, 
March,    . . . 

April,    

May 

June,   

July 

August,    . . 
September, 
October,     . 
November, 
December, 


a  1010. 


The  year,  , 

bl911. 


January, 
February, 
March,    ... 

April 

May,    

Jane,  

July 

August,    .. 
September, 
October,    . 
November, 
December, 


The  year, 


14000 

14100 

7210 

8430 

(5840 

4440 

848 

848 

168 

804 

204 

890 


Minimum. 


150 

1149 

468 

1250 

468 

297 

67 

46 

80 

80 

46 

67 


14100 


21100 
8000 

19500 

4000 

4220 

1860 

400 

140 

845 

110 

985 


21100 


9700 


12600 

8860 

985 

4680 

400 
755 
1470 
2960 
2780 
8150 


12600 


80 


986 

595 
400 
845 
83 
60 
60 
41 
41 


Mean. 


41 


850 


200 
845 
210 
175 
60 
83 
140 
175 
670 
525 


60 


0090 


1830 

2620 

2820 

1140 

189 

127 

65 

78 

79 

305 


Ban-off. 


Seoond-feet 
per  square 


1180 


1590 

972 

8990 

1280 

1270 

969 

169 

88 

124 

62 

813 

295 


925 


1860 

450 

1450 

2500 

428 

1020 

178 

164 

865 

942 

1080 

1180 


965 


8.17 
5.58 
2.77 
3.97 
3.62 
1.73 
0.29 
0.19 
0.10 
0.12 
0.12 
0.81 


1.82 


2.41 

1.47 
6.04 
1.86 
1.92 
1.47 
0.26 
0.18 
0.19 
0.09 
0.47 
0.45 


1.40 


2.82 
0.68 
2.20 
8.79 
0.64 
1.55 
0.27 
0.25 
0.56 
1.48 
1.56 
1.79 


1.46 


Depth  In 
inches. 


3.66 
5.81 
3.19 
4.48 
4.06 
1.98 
0.88 
0.22 
0.11 
0.14 
0.13 
0.86 


24.37 


2.78 
1.58 
6.96 
2.08 
2.21 
1.64 
0.80 
0.15 
0.21 
0.10 
0.52 
0.52 


19.00 


3.26 
0.71 
2.54 
4.23 
0.74 
1.78 
0.81 
0.29 
0.61 
1.66 
1.74 
2.06 


19.86 


aDIscharge  for  periods  during  which  lee  existed  computed  from  discharge  of  Delaware  river 
at  Port  Jervls  and  at  Blegelsvllle. 
Mean  discharge  Jan.  1  to  21  estimated  180  second-feet;  practically  constant. 
Mean  discharge  Feb.  6  to  27  estimated  700  second-feet:  slight  variation. 
Mean  discharge  Dee  7  to  31  estimated  300  second-feet;  nearly  constant. 

©Discharge  for  February  estimated  from  qlimatological  records  and  discharge  at  Port  Jervls. 


EAST  BRANCH  DELAWARE  RIVER. 


DESCRIPTION  OP  BASIN. 

This  stream  rises  at  Grand  Gorge  in  northeast  Delaware  County, 
New  York,  on  the  western  slope  of  the  Catskill  mountains,  at  an 
elevation  of  1,560  feet  above  sea  level,  and  flows  southwest  through 
a  hilly,  plateau  region,  well  populated  in  the  main  valley  and  in 
those  of  some  of  the  largest  tributaries,  to  its  junction  with  the  West 
Branch  at  Hancock,  New  York.  The  headwaters  of  its  tributaries 
are  in  a  wild,  uninhabited  region,  well  timbered,  the  highest  hills 
reaching  to  4,000  feet  above  sea  level.  Its  largest  tributary  is  Beaver 
Kill,  coming  in  about  20  miles  above  Hancock  on  which  stream  are 
many  lakes  and  ponds.  The  drainage  area  is  broader  and  tributaries 
longer  than  those  of  the  West  Branch. 

The  total  drainage  area  of  the  East  Branch  is  840  square  miles, 
over  which  the  mean  annual  precipitation  is  approximately  40  inches. 

Prom  its  mouth  to  Margaretville,  a  distance  of  about  55  miles,  the 
slope  is  430  feet,  giving  an  average  slope  of  8  feet  per  mile. 

The  discharge  has  been  measured  at  Hancock,  New  York,  since 
October,  1902. 


DELAWARE  BASIN — STATION  NO.   2. 


EAST  BRANCH  DELAWARE  RIVER  AT  HANCOCK, 

NEW  YORK. 


DESCRIPTION  OF  STATION. 

This  station  was  established  October  14,  1902,  by  the  United  States 
Geological  Survey  for  the  United  States  Weather  Bureau. 

It  is  located  at  the  highway  bridge  one-half  mile  southeast  of  the 
Erie  Railroad  station  at  Hancock,  N.  Y.,  and  one  mile  above  the  junction 
with  West  Branch  of  the  Delaware.  The  Erie  Railroad  bridge  is  just 
below  the  station. 

(10) 
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The  channel  is  straight  for  600  fedt  above  and  300  feet  below  the 
station.  The  current  is  swift.  Both  banks  are  of  medium  height 
and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  rocks  and  gravel.  There  are  three  channels  at  low  water  and  four 
channels  at  high  water.  During  low  water  the  elevation  of  the  water 
surface  at  the  station  is  lower  than  the  water  surface  on  West  Branch 
of  the  Delaware,  but  there  is  no  danger  of  the  gage  heights  being 
affected  by  backwater  from  the  West  Branch,  as  there  is  considerable 
fall  between  the  gaging  station  and  the  junction  of  the  branches. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
five  span,  iron,  highway  bridge  to  which  the  gage  is  attached.  The 
bridge  has  a  total  span  of  425.5  feet  between  abutments.  The  initial 
point  for  soundings  is  the  face  of  the  right  abutment  at  the  top. 

A  standard  chain  gage  is  attached  to  the  lower  chord  of  the  second 
span  from  the  left  end  of  the  bridge  on  the  upstream  side.  It  was 
installed  July  21,  1903,  to  replace  the  old  wire  gage.  The  gage  datum 
was  not  changed.  Tlje  length  [of  the  chain  from  the  end  of  the  weight 
to  marker  is  32.43  feet.  The.  gage  is  read  once  daily  by  D.  B.  Van 
Etten.  The  bench  mark  is  a  circular  chisel  draft  on  the  top  of  the 
left  abutment  on  the  downstream  side,  and  is  marked  "B.  M."  Its 
elevation  is  27.93  feet  above  gage  datum.  The  elevation  of  the  top  of 
the  gage  pulley  is  32.40  feet  above  gage  datum. 

Conditions  for  accurate  ratings  can  not  be  considered  good.  The 
high  water  stage  of  the  East  Branch  is  probably  affected  by  back- 
water due  to  gorging  at  its  junction  with  the  West  Branch.  Low 
water  discharge  is  controlled  by  a  rift  just  below  the  Erie  Railroad 
bridge,  but  frequent  changes  in  conditions  of  flow  may  require  many 
measurements  and  new  ratings  each  year.  During  the  winter  months 
the  discharge  is  affected  by  needle  ice  jamming  on  these  rifts  causing 
backwater  at  the  station. 

The  data  published  for  this  station  is  based  upon  6  rating  curves, 
each  one  having  been  changed  or  modified  as  additional  meter  measure- 
ments were  obtained,  made  necessary  by  changing  channel  conditions. 
However,  only  the  latest  rating  table  applicable  for  the  years  1910 
and  1911  has  been  published.  Due  to  the  above  facts,  daily  gage 
heights  and  discharge  for  the  years  1910  and  1911  only  have  been 
published,  whereas  for  previous  years  the  monthly  and  annual  re- 
sults are  given.  For  the  early  years  the  records  as  given  are  not  com- 
plete as  the  data  from  which  to  correct  the  recorded  flow  during  frozen 
and  backwater  periods  were  not  then  sufficiently  complete.  Since  1906, 
however,  the  records  at  Port  Jervis  and  Reigelsville  have  afforded  suf- 
ficient reliable  data  upon  which  to  base  corrections. 
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This  station  has  been  operatecTby  the  United  States  Weather  Bureau, 
in  conjunction  with  the  United  States  Geological  Survey  and  the  New 
York  State  Engineer  and  Surveyor. 

Since  the  establishment  of  this  station,  36  discharge  measurements 
have  been  made. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey: 

DISCHARGE  MEASUREMENTS  OF  EAST  BRANCH  DELAWARE  RIVER, 

AT  HANCOCK,  N.   Y. 

(Drainage  area,  840  square  miles.) 
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DISCHARGE   TABLE  FOR  EAST  BRANCH  DELAWARE  RIVER,  AT  HAN- 
COCK, N.  Y.,  FOR  1910  AND  1911. 
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ESTIMATED   MONTHLY   DISCHARGE,    EAST   BRANCH   DELAWARE 

RIVER,   AT   HANCOCK,   N.   Y. 
(Drainage  area,   8^0  square  mile*) 


MONTH. 


October  (16*1), 

November 

December,   


1002. 


March  (10-81), 

April, 

May — 

June, 

July 

August, 

September,   ... 

October 

November 

December,   


a  1909. 


Discharge  In  Second-feet, 


Maximum. 


10400 

8424 

28060 


March   (2*81), 

April,  

May ... 

June 

July,    ~ 

August, 

September,   ... 

October,    

November,    ... 
December,     -~ 


bl904. 


January 

February,  

March   (19-81), 

April 

May,    ___„ 

June,   

July 

August 

September 

October,    

November, 

December,   


C1906. 


April,    .... 

May.    

June,   

July 

August,    .. 
•September, 
October,    . 
November. 
December," 


dl906. 


20210 

eeoi 

679 

10870 

4065 

10750 
3520 

50510 
9671 

12440 


72480 

11680 

4564 

2064 
6915 


I486 
10240 

4216 
10500 


10210 


Minimum. 


908 
90S 


744 
270 
198 
408 
490 


15920 
9645 
1082 
1227 
I486 
2762 
4216 
2707 
8910 

17760 


15900 
4880 
6290 
2660 
2960 
880 
3580 
7040 
4220 


894 

782 

1890 


4449 
1892 
798 
803 
322 
689 
822 
689 
748 
1274 


804 


Mean. 


1X70 
609B 


2484 

416 


909 

1817 
968 
6724 
2206 
2914 


Ban-off. 


Second- feet 

per  square 

mile. 


1.51 
6.06 


5162 
1077 

SUA 

897 
1806 

666 
2842 
1329 
3064 


8261 


5010 

1125 

402 

268 


262 
804 

480 
498 
904 


1880 
770 
866 
878 
286 
226 
320 
770 

1050 


8188 


656 

466 

648 

1946 

1112 

1089 


6260 
1540 


801 

486 

1140 

1960 

2270 


2.90 
0.60 
2.06 
1.08 
2.16 
1.16 
6.82 
2.62 
8.47 


6.15 
2.00 
1.01 
1.07 
1.56 
0.78 
3.38 
1.68 
3.65 


3.88 


8.72 
0.88 
0.69 
0.64 
0.69 
9.82 
1.82 
1.80 
3.88 


6.29 
1.83 
2.86 
1.01 
0.96 
0.62 
1.36 
2.83 
2.70 


Depth  in 
inches. 


1.66 
0.89 


3.24 
0.68 
2.99 
1.24 
2.49 
1.28 
7.86 
2.92 
4.00 


6.86 
2.81 
1.13 
1.23 
1.79 
0.87 
3.90 
1.76 
4.21 


4.47 


4.16 
0.96 
0.74 
0.02 
0.76 
2.59 
1.52 
1.46 
8.90 


6.98 
2.11 
8.18 
1.16 
1.10 
0.68 
1.57 
2.60 
3.11 


aJao.  1-Mar. 
bJan.  l-Mar. 
eNo  estimate 
dJan.,  Feb., 


16,   frozen;  no  estimates  made. 

22,  frozen;  no  estimates  made. 

for  frozen  period. 

Mar.,  ice  conditions,  no  estimates  made. 
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ESTIMATED  MONTHLY  DISCHARGE,   EAST  BRANCH  DELAWARE. 

RIVER,  AT  HANCOCK,  N.  Y.— Continued. 


(Drainage  area,  840  square  miles) 


January, 

February, 

Mareh, 

April, 

May. 

June, 

July, 

August, 

September, 

October, 

November, 

December, 


January, 

February, 

March, 

April, 

May. 

June, 

July. 

August, 

September, 

October. 

November, 

December, 


January, 

February, 

March, 

April, 

May, 

June, 

July. 

August, 

September, 

October, 

November, 

December, 

The  year. 


a  Discbarge  during  tbe  frozen  period  and  July  1  to  August  7,  1907,  estimated  on  the  basis 
of  tbe  discharge  of  West  Branch  Delaware  River  at  Hancock,  N.  T.,  Delaware  River  at  Fort 
Jcirfs.  X.  Y.,  and  climatologlcal  reports. 

Second-feet 

Discbarge  January  28  to  31,   700 

March  1  to  14,  800 

March  15,  10,000 

August  1  to  7 300 

b  Discbarge  during  tbe  periods  of  ice  conditions  for  1908  determined  from  Delaware  River  at 
Port  Jervis  and  Wast  Branch  Delaware  River  at  Hancock. 

Second-feet 

Discharge  January  6  to  8,  1.500 

January  81,  620 

February  1  to  15,  673 

March  2  to  8,  1.000 

December  4  to  81,  843 


IS 


ESTIMATED   MONTHLY   DISCHARGE,    EAST    BRANCH    DELAWARE 

RIVER,  AT  HANCOCK,  N.  Y.— Continued. 

(Drainage  area,  840  square  miles.) 


MONTH. 


January,    . 
February, 
March , 

April.  

May,    

June,   

July 

August,  ... 
September, 
October,    . 
November, 
December, 


a  1910. 


The   year, 


January,   . 
February, 
March,    ... 

April,   

May 

June 

July,    

August.  ... 
September, 
October,    _ 
November, 
December, 


b!911. 


The  year, 


Discharge  in  Second- feet. 


Maximum. 


316C0 

12300 

19200 

12300 

3800 

2300 

526 

367 

840 

248 

1400 


81600 


11300 


Minimum. 


2110 
1570 
725 
726 
198 
113 
lift 
113 
153 


113 


Mean. 


2480 

l&*> 

0200 

3440 

1750 

1280 

307 

208 

359 

174 

000 

450 


Run-off. 


Second-feet 

per  square 

mile. 


17300 

13000 

2300 

12300 

620 

1570 

1930 

5050 

4540 

5310 


17300 


2110 

867 

307 

80 

113 

248 

020 

1240 

1240 


80 


1590 


2580 

650 

2270 

4730 

996 

2180 

306 

251 

671 

2140 

2000 

2070 


2.96 
2.24 
7.38 
4.10 
2.08 
1.52 
0.37 
0.26 
0.43 
0.21 
0.71 
0.54 


1750 


1.90 


3.07 
0.77 
2.70 
6.69 
1.18 
2.60 
0.86 
0.30 
0.80 
2.55 
2.49 
2.46 


Depth  in 
Inches. 


8.40 
2.33 
8.51 
4.57 
2.40 
1.70 
0.43 
0.29 
0.48 
0.24 
0.79 
0.62 


25.76 


3.54 
0.80 
3.11 
6.28 
1.86 
2.90 
0.42 
0.35 
0.89 
2.94 
2.7B 
2.84 


r.os  1 


28.21 


nDischarge    for    periods    during    which    ice    existed    estimated    from  discharge  at  Port  Jer 
vis   and    Riegelsville. 

Mean  discharge  Jan.  1  to  21  estimated  270  second- feet;  marly  constant. 
Mean  discharge  Feb.  6  to  27  estimated  1O50  second-feet;  slight  variation. 
Mean  discharge  Dec.  5  to  31  estimated  427  second-feet;  nearly  constant. 


b  Discharge  for  February  estimated  from  cllmatological  records  and  the  discharge  at  Port 
Jervls. 


19 


LACKA WAXEN  RIVER. 


DELAWARE  BASIN— STATION  NO.  3. 


LACKA  WAXEN   RIVER  AT   HAWLEY. 


DESCRIPTION  OF  STATION. 


This  station  was  established  July  2,  1908,  by  the  Water  Supply 
Commission  of  Pennsylvania,  on  a  single  span,  through  truss,  high- 
way bridge,  about  2,000  feet  above  the  mouth  of  Wallenpaupack 


DESCRIPTION  OF  BASIN.  ■ 

Lack  a  waxen  river,  the  third  largest  tributary  of  the  Delaware 
river  in  Pennsylvania,  drains  approximately  600  square  miles  in  « 

Pike  and  Wayne  counties.  Rising  in  a  lake  in  the  northwestern  part 
of  Wayne  county,  it  follows  a  southeasterly  course  through  a  well 
populated  agricultural  region  to  Hawley,  approximately  13  miles 
above  its  mouth,  at  which  point  it  is  joined  by  its  largest  tributary, 
Wallenpaupack  creek ;  thence  following  an  easterly  direction  through  j 

a  narrow,  precipitous  valley,  covered  with  second  growth  timber,  i 

and  sparsely  inhabited,  to  its  mouth  at  Lackawaxen,  Pike  county,  j 

ihe  total  length  being  approximately  50  miles.    Its  source  is  at  an  | 

elevation  of  about  1,950  feet  above  sea  level,  and  its  mouth  about  , 

600  feet.    The  principal  tributaries  are  Dyberry,  Middle  and  Wallen-  : 

paupack  creeks,  the  watershed  including  a  great  number  of  lakes 
and  ponds,  and  above  Hawley  it  js  wide  and  spreads  out  along  its  ; 

several  large  tributaries,  converging  at  this  point.    The  stream  lies  : 

entirely  within  the  glacial  area,  the  slope  being  steep  and  the  flow  i 

rapid  for  most  of  its  course.    The  valley  in  its  upper  section  is  wide,  j 

gradually  narrowing  as  the  stream  leaves  the  plateau,  and  flowing 
through  a  gorge  in  the  mountains  to  the  Delaware  river.  Tn  its 
drainage  basin  lie  the  principal  boroughs  and  villages  of  the  county, 
several  of  which  obtain  water  supplies  from  the  tributaries  and  lakes  I 

in  its  watershed.  The  stream  is  used  to  a  small  extent  for  power 
purposes,  while  some  sites  are  as  yet  undeveloped.  The  average 
vearlv  rainfall  over  this  watershed  is  from  40  to  45  inches.  The 
Pow  of  this  stream  has  been  measured  since  July  2,  1908,  at  Hawley, 
jipproximately  13  miles  above  the  mouth.  ! 
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creek.  A  standard  chain  gage  is  fastened  to  the  upstream  handrail 
of  the  bridge.  The  length  of  chain  from  center  of  rivet  to  bottom 
%  of  weight  is  23.46',  the  elevation  of  zero  being  arbitrary  datum.  A 
bench  mark  is  located  on  a  spike  2  feet  in  from  face  of  right  abut- 
ment, and  3  feet  up  from  ground,  rod  held  close  to  abutment,  eleva- 
tion being  7.03  ft.  above  zero  of  gage. , 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge,  and  by  wading  at  low  stages.  The  initial  point  for  sound- 
ings is  the  outer  edge  of  upstream  iron  handrail  post,  right  bank. 
The  channel  is  straight  for  about  150  feet, above  and  below  the  sta- 
tion. The  left  bank  is  high  and  not  subject  to  overflow,  while  the 
right  bank  overflows  during  extreme  high  stages.  The  bed  is  per- 
manent, being  composed  of  rock  and  gravel.  Intermittent  storage 
upstream  at  Honesdale  affects  the  flow  during  low  stages.  The 
gage  is  read  twice  daily  by  J.  S.  Pennell. 

Since  the  establishment  of  the  gage,  ten  discharge  measurements 
have  been  made. 


DISCHARGE  MEASUREMENTS  OP  LACKAWAXEN  RIVER,  AT  HAWLEY, 

WAYNE  COUNTY,  PA.  ~ 

(Drainage  area  290  square  miles.) 


Hydrographer. 


• 

a 
o 

m 

f* 

+» 

. 

+* 

4* 

• 

aa 
O 

O 

O 

"53 

• 

AS 

*» 

a 

© 

ja 

WId 

2 
< 

© 

o 

00 

Remarks. 


1 
2 
8 
4 


1908. 


July  2, 

July  80, 

Sept.  1, 

Sept.  22, 

1909. 


5  May     6, 

6  June     4, 

7  June    24, 

1910. 

8  May     14, 

9  Nov.    11. 
I        1911. 

10     Sept.  23, 


Grant,   

do 

Ryder 

Grant,   


do 
do 
do 


Langenheim, 
do 

Langenheim, 


67 

:■* 

67 
60 


125 

106 

99 

111 

100 

99 


.ft. 

Ft. 
per 

Feet. 

Sec.-ft. 

77 
67 
74 
66 

sec. 
1.00 
0.49 
0.97 
0.60 

0.6S 
0.38 
0.55 
0.15 

77 
33 
71 
33 

550 
176 
160 

2.66 
1.37 
1.16 

4.59 
1.47 
1.33 

1468 
241 
185 

2S2 
123 

1.25 
0.96 

1.88 
0.94 

277 
118 

119 

0.71 

0.79 

84 

i 

Wading  measurement 
10C  above  bridge. 
Water  rose  0.4  dur- 
ing measurement. 
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DISCHARGE  TABLE  FOR  LACkAWAXEN  RIVER  AT  HAWLEY,  WAYNE 
COUNTY,  FROM  JULY  1,  1908,  TO  DECEMBER  31,  1911. 


XJ 

© 

£3 

& 

e 

© 


* 


XI 

"3 

O 


"3 
0 


9 

1 


J3 
bi 

8 

© 


OS 

1 
5 


Feet. 

Sec.-tt. 

Feet. 

Sec.-tt. 

!    Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

fiec.-ft. 

0.00 

4 

.70 

267  | 

.40 

870 

.10 

1746 

.80 

2800 

.10 

12 

.80 

290  ! 

;         .50 

920 

.20 

1800 

.90 

2865 

.20 

22 

.00 

815  [ 

1           .60 

970 

.30 

1855 

7.00 

2980 

.30 

82 

2.00 

840  1 

.70 

1015 

.40 

1915 

.10 

2996 

.40 

48 

.10 

807  ! 

.80 

1065 

.50 

1975 

.20 

3080 

.60 

54 

.20 

899 

.90 

1115 

.00 

2085 

.30 

8125 

.60 

67 

.30 

426  i 

4.00 

1165 

.70 

2096 

.40 

8190 

.70 

81 

.40 

460 

i           -10 

1215 

.80 

2155 

.50 

8255 

.80 

06 

.60 

494 

1           .20 

1266 

.90 

2216 

.60 

8820 

.90 

111 

.60 

582 

;           .30 

1315 

0.00 

2289 

.70 

8385 

1.00 

128 

.70 

671 

1           .40 

1366 

.10 

2346 

.80 

3450 

.10 

146 

.80 

610 

,           .50 

1415 

.20 

2410 

.90 

8515 

.20 

164 

.90 

660 

1           .60 

1470 

.80 

2476 

8.00 

8580 

.80 

188 

8.00 

692 

.70 

1625 

.40 

2640 

9.00 

4230 

.40 

202 

.10 

736 

|           .80 

1670 

.50 

2606 

.50 

223 

.20 

780 

.90 

1685 

.60 

2070 

.00 

246 

.80 

825  1 

I 

6.00 

1 

1690 

.70 

2785 

Curve  Is  well  defined  up  to  6.0  ft. 

DAILY   MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  LACKAWAXEN 

RIVER,  AT  HAWLEY,  WAYNE  COUNTY,  PA. 


1908. 

JULY. 

AUG. 

rr — : : — 

SEPT. 

OCT. 

NOV. 

DEO. 

DAY. 

6H 

DIs. 

■ 
GH 

Dfs. 

tfH 

DIfl. 

GH 

DIfl. 

GH 

Dis. 

GH 

DIfl. 

1 

2,     

.60 
8.00 
1.00 

.80 

.50 

.50 
.50 
.50 
.40 

.85 
.25 
.40 
.50 
.60 

.50 
.50 
.40 
.30 
.80 

.30 
.40 
.30 
.80 
.50 

.75 
.60 
.50 
.60 
.35 
.45 

•70 

07 

602 

128 

95 

54 

64 
64 

54 
48 

38 
27 
43 
54 
67 

54 
54 
43 
32 
32 

82 
43 
82 
82 

54 

88 
07 
64 
64 

88 

48 

.30 
.80 
.80 
.30 
.20 

.20 
.80 
.40 
.40 
.40 

.80 
.80 
.80 
.80 
.30 

.80 
.30 
.30 
.30 
.25 

.20 
.20 
.20 
.20 
.20 

.25 
.30 
.20 
.25 
.25 
.25 

32 
82 
32 
32 
22 

22 

32 

43 

.43 

43 

32 
32 
32 
32 
32 

82 
82 
82 
82 

27 

22 
22 
22 

22 
22 

27 
32 
22 
27 
27 

87 

.25 
.25 
.25 
.25 
.20 

.25 
.25 
.26 
.25 
.25 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.25 
.25 
.25 

.25 
.26 
.20 

.20 
.20 

.20 

.20 

.25 

1.05 

1.20 

27 
27 
27 
27 
22 

27 
27 
27 
27 
27 

22 

22 
22 
22 
22 

22 
22 

27 
27 
27 

27 
27 
22 
22 
22 

22 

22 

27 

137 

164 

.05 

.50 

74 
54 

1.26 

1.26 

1.00 

.85 

.80 

.75 
.70 
.70 
.70 
.60 

.60 
.55 

.50 
.60 
.50 

.60 
.50 
.50 
.50 
.60 

.60 

.50 
.50 
.60 
.60 

.65 
.50 
.50 
.50 
.50 

174 
174 
128 
103 
96 

88 
81 
81 

81 
07 

67 
00 
54 

54 
54 

54 
54 
64 
54 

67 

67 
54 
54 

67 
67 

60 
54 
54 
54 
64 

.50 
.50 
.40 
.40 
.40 

.40 
.40 
.40 
.40 
.40 

{ 
t 

54 
54 

3,     — 

.45  1      48 
.40  '      48 
.40  |      43 

.35  1      38 
.80  1      82 
.80         82 

43 

4 

48 

5 _. 

43 

6 

43 

7 -_ 

43 

8      

43 

9 .- 

.80 
.80 

.26 

.80 
.80 

82 

82 

27 
32 
32 

43 

10 _ 

43 

11.     - 

12 

13 

14,     

.80  ,      32 
.30        32 

15 

16 

.80 

32 

17 _ 

.80        32 
.80  l      32 
.80  |      32 
.20        22 

18,     

19 

20 

21.    

.20 

22 

22 

.20  I      22 
.20  1      22 
.20        22 
.20  |      22 

.40  1      43 
1.55  !    234 
2.00       340 

28 

24 

25 — 

26,    ._ 

' 

»i  ziiiiimrrzmnir._i 

29 

2.30 

426 

so 

1.70       267 

f 

a    > 

1.86 

192 

f 

1 

—  •        "i 

•Eflttmmted.       fProzen. 
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ESTIMATED  MONTHLY  DISCHARGE,  LACKAWAXEN  RIVER,  AT  HAW- 
LEY,  WAYNE  COUNTY,  PA. 

(Drainage  area  290  square  miles.) 


MONTH. 


July.    

August,    

September,     .. 

October,    

November,    

December, 


a  1006. 


1909. 

January,   

February.     

March.    

April 

May. 

June,   

July 

August,    i_. 

September,   

October,    

November,    

December,  ■ 


Discbarge  In  Second-feet. 


Maximum. 


002 

43 

164 

426 

174 


The  year,  

b  1910. 


January.  : 

February,   

March. ... 

April 

May.    

June,   

July,    

August,    

September,  

October,    

November,    

December,  


The  year, 

c  1911. 


January,   

February,  

March.    

April _ 

May,    

June, 

July.   

August 

September, 

October 

November,   

December,  . .. 


2156 

4100 

1470 

1690 

8126 

477 

206 

56 

67 

42 

48 

880 


4100 


4100 

3612 

3362 

1190 

690 

188 

137 

74 

41 

219 

494 


Minimum. 


27 
22 
22 
22 
64 


245 

840 

266 

828 

267 

187 

48 

12 

8 

10 

12 

83 


Mean. 


74 
80 
88 

76 

74 


Run-off. 


Second-feet 

per  square 

mile. 


0.255 
0.104 
0.114 
0.262 
0.255 


8 


267 

650 

192 

160 

164 

12 

17 

10 

14 

20 

67 


The  year,  .. 


1552 
692 

2475 

1885 
590 

1878 
121 
474 


1662 

920 

1815 


2475 


10 


245 


202 
400 
120 
188 

48 
7 

76 
234 
272 
212 


553 
1191 

760 

877 
1048 

260 
78 
83 
26 
25 
29 

182 


422 


601 

710 

1479 

747 

445 

384 

77 

45 

82 

26 

112 

142 


896 


347 

679 

1066 

209 

499 

74 

82 

205 

788 

446 

485 


1.907 
4.107 
2.621 
3.024 
3.614 
0.896 
0.269 
0.114 
0.090 
0.086 
0.100 
0.628 


Depth  In 
inches. 


0.294 
0.120 
0.127 
0.802 
0.284 


1.455 


2.072 

2.448 

5.100 

2.. 776 

1.534 

1.162 

.265 

.155 

.110 

.090 

.886 

.490 


459 


1.365 


2.855 
1.197 
2.841 
3.676 

.721 
1.721 

.255 


.707 
2.546 
1.638 
1.672 


1.584 


2.198 
4.277 
8.022 
8.374 
4.166 
1.000 
0.305 
0.131 
0.100 
0.097 
0.112 
0.724 


19.506 


2.549 

5.880 

2.874 

1.768 

1.285 

.805 

.178 

.128 

.104 

.431 

.565 


18.450 


2.715 

1.247 

2.699 

4.102 

.881 

1.920 

.294 

.326 

.789 

2.934 

1.716 

1.927 


21.500 


a  Frozen.    Dee.  11-31.  , 

b  Frozen.    Jan.  1-21.    Discharge  estimated. 

e  Discharge  estimated  Feb.  9-27  and  May  16-26.    Computed  on  ratio  of  run-off  of  Wallenpau- 
Pick  creak. 
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WALLENPAUPACK  CREEK. 


DESCRIPTION  OF  BASIN. 

Wallenpaupack  creek,  the  largest  and  most  important  tributary 
of  the  Lackawaxen  river,  rises  in  the  Pocono  Plateau  in  the  northern 
part  of  Monroe  county,  and  flows  in  a  general  northeasterly  direc- 
tion forming  the  boundary  between  Pike  and  Wayne  counties,  for 
approximately  30  miles,  to  its  mouth  at  Hawley,  the  total  drainage 
area  being  240  square  miles,  comprising  40  percent,  of  the  drainage 
area  of  the  Lackawaxen  river. 

Its  many  tributaries  quite  generally    rise    in    glacial    lakes    or 

swamps,  and,  falling  rapidly,  join  the  main  stream,  whose  slope  is 

very  flat  for  many  miles  to  within  a  mile  of  its  mouth.    Its  source 

is  at  an  approximate  elevation  of  2,100  feet,  and  for  17  miles  the 

slope  is  very  rapid,  averaging  56  feet  per  mile  to  Ledgedale,  13  miles 

above  the  mouth.     From  Wilsonville,  one  mile  above  the  mouth,  it 

descends  285  feet  to  the  Lackawaxen  river  over  a  series  of  falls 
And  rapids,  while  above  that  point  the  slope  is  less  than  10  feet  in 

12  miles,  thus  affording  a  fortunate  combination  for  water  storage 

and  the  generation  of  water  power. 

The  valley  below  Ledgedale  is  wide  and  swampy,  while  the  rolling 
hillsides  are  quite  largely  under  cultivation.  Along  some  of  the 
tributaries,  and  in  the  main  valley,  is  a  certain  amount  of  timber. 
The  watershed  is  comparatively  narrow  for  some  15  miles  above 
its  mouth,  widening  out  above  to  follow  its  numerous  upper  tribu- 
taries in  Wayne,  Pike  and  Monroe  counties.  The  drainage  area  is 
sparsely  inhabited  and  contains  practically  no  settlements. 

The  creek  and  its  tributaries  are  not  used  for  water  supply  pur- 
poses, and  to  a  limited  extent  for  water  power,  below  Wilsonville. 

The  average  yearly  rainfall  over  the  watershed  is  approximately 
43  inches. 

The  flow  has  been  measured  since  July  3,  1908,  at  Wilsonville,  one 
mile  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  4. 


WALLENPAUPACK  CREEK  AT  WILSONVILLE 


DEPriPTPTTON  ov  STATIOX. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania,  July  3rd,  1908,  on  a  two  span,  steel,  through  truss, 
highway  bridge  at  Wilsonville,  about  one  mile  above  the  mouth,  but 
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gage  readings  were  not  commenced  until  June  1,  1909.  A  12-foot 
staff  gage  is  bolted  to  the  downstream  face  of  the  center  pier,  the 
zero  of  the  gage  being  arbitrary  datum.  A  bench  mark  is  on  a 
small  projection  on  right  abutment,  downstream  corner,  5.2  ft.  down 
from  bridge  seat,  the  elevation  being  3.923  feet  above  zero  of  gage. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge,  and  by  wading  at  low  stages.  The  initial  point  for 
soundings  is  top  edge  of  bridge  seat,  left  abutment,  downstream  side. 
The  channel  both  above  and  below  the  station  is  straight.  The  right 
bank  overflows  for  a  space  several  hundred  feet  wide  at  high  stages, 
but  the  left  bauk  does  not  overflow.  The  bed  is  solid  rock  and  per- 
manent. The  gage  is  read  twice  daily  by  Mrs.  George  Heickelbeck, 
except  for  the  period  of  the  year  when  flashboards  are  placed  on 
the  dam. 

During  low  water,  gage  readings  have  to  be  discontinued  on  ac- 
count of  storage  of  water  during  the  night  by  placing  flashboards 
on  a  low  dam  65  feet  downstream  from  gage.  Changes  in  this  dam 
have  affected  the  gage  heights  from  time  to  time,  causing  some  un- 
certainty as  to  their  accuracy. 

Since  the  establishment  of  this  station,  nine  discharge  measure- 
ments have  been  made,  three  of  which  were  taken  with  the  flash- 
boards  on  the  dam.  Owing  to  an  insufficient  number  of  discharge 
measurements,  no  rating  curve  has  as  yet  been  determined,  and, 
therefore,  only  the  discharge  measurements  and  gage  heights  are 
published. 


DISCHARGE  MEASUREMENTS,  WALLENPAUPACK  CREEK,  AT  WILSON- 

VILLE,  WAYNE  COUNTY,  PA. 

(Drainage  area  2J/0  square  miles.) 


No. 


Date. 


l 

i 

3 
4 

5 
6 
7 

S 


1908. 
July      3, 
July     30, 
Sept.     1, 
Sept.    22, 

1909. 
May      6, 
June     4, 
June   24, 

1910; 

May    14, 

1012. 
May    10, 


Hydrographer. 
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Grant.    

do 

Ryder 

Grant 

Grant,    

do 
do 

Langenhefm, 

Ryder,    


Remarks. 


Ft. 

Feet. 

Sq.  ft. 

per 
sec. 

Feet. 

103 

217 

0.86 

1.00 

106 

230 

0.37 

1.29 

ill 

254 

0.225 

1.78 

97 

190 

0.26 

0.90 

139 

417 

3.81 

2.70 

104 

213 

0.99 

1.12 

104 

213 

0.95 

1.08 

107 

?3!> 

1.63 

1.40 

150 

325 

2.82 

1.99 

Sec. -ft. 

186 
88 
57 
49 

1588 
211 
202 

891 

936 


Flash  boards  on  dam. 
Flash  boards  on  dam. 
Flash  boards  on  dam. 


Vertical     velocity 
msmt. 
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MEAN  DAILY  GAGE  HEIGHT,  IN  FEET,  OP  WALLENPAUPACK  CRKEK. 

AT  WILSONVILLE,  WAYNE  COUNTY,  PA. 


DAY. 


1. 

8. 
4. 

6. 


1909. 


6.  -. 

7.  -. 

8.  - 

».  .. 
10,  .. 


11. 
12. 
13, 

14. 
16. 


1« 

17 

18 

19 

20 — 


21,  .. 

22,  .. 

23,  .. 

24,  -. 

25,  .. 


26 —- . 

27.  - 

28 

29 - 

80, 

31 


JUNE. 


1.80 
1.20 
1.20 
1.20 
1.25 


JULY. 


1.02 

1.00 

.95 

.89 

.88 


DEO. 


1910. 


1.45 

.83 

1.48 

.88 

1.85 

.88 

1.15 

.86 

1.25 

.86 

1.80 

.81 

1.28 

.80 

1.26 

.80 

1.28 

.85 

1.26 



1.25 

1.20 

r .     w .  m  — 

1.82 

1.46 

«  WW  WV  MW  M 

1.34 



1.26 

1.16 

n    -                 .  .  | 

1.15 

W»W~WMWa» 

1.09 

......      , 

1.03 



1.08 

1.10 

1            | 

1.09 

1.08 

■  1      ■   ■    II    ■ 

1.08 

-— — — 

1 

-_•-.-- 

1.75 

1.52 
1.26 
1.20 
1.25 
1.20 

1.10 
1.00 
1.05 
1.05 
1.05 

1.00 
1.06 
.96 
1.00 
1.10 
1.10 


JAM. 


1.10 
.95 

.70 
.68 
.86 

.75 

.80 

.85 

1.05 

1.00 

.90 
.80 
.80 
.80 
.80 

.90 

.80 

.85 

1.00 

1.00 

1.12 
1.94 
8.85 
8.15 
2.60 

2.50 
2.00 
1.80 
1.70 
1.62 
1.60 


FEB. 


1.50 
1.50 
1.48 
1.44 
1.40 

1.60 
1.40 
1.80 
1.80 
1.40 

1.40 
1.40 
1.80 
1.20 
1.10 

1.80 
1.40 
1.40 
1.80 
1.80 

1.40 
1.60 
1.60 
1.86 
1.80 

1.80 
1.90 
1.84 


MAB. 


3.60 
4.10 
3.90 
3.60 
3.20 

8.10 
8.10 
3.46 
3.26 
2.76 

2.60 
2.86 
9.10 
2.10 
2.10 

2.10 
1.90 
1.75 
1.60 
1.65 

1.70 
1.90 
2.10 
2.05 
1.96 

1.96 
1.96 
1.80 
1.70 
1.60 
1.66 


APR. 


1.60 
1.48 
1.40 
1.30 
1.22 

1.80 
1.28 
1.46 
1.42 
1.28 

• 

1.26 
1.26 
1.26 
1.26 
1.22 

1.16 
1.10 
1.88 
2.10 
2.60 

2.42 
2.24 
2.10 
1.94 
2.00 

8.94 
8.75 
8.06 
2.66 
2.48 


MAY. 


2.45 
2.28 
2.12 
2.00 
1.90 

1.75 
1.65 
1.60 
1.45 
1.50 

1.40 
1.40 
1.40 
1.86 
1.26 

1.10 
1.06 
1.00 
1.00 
1.10 

1.10 
1.12 
1.10 
1.10 
1.88 

1.64 
1.78 
1.66 
1.64 
1.40 
1.86 


JUNE.j  JULY. 


1.30 
1.29 
1.26 
1.26 
1.20 

1.26 
1.40 
1.28 
1.20 
1.15 

1.80 
1.46 
1.49 
1.42 
1.29 

1.29 
1.48 
1.60 
1.60 
1.46 

1.88 
1.24 
1.14 
1.10 
1.08 

1.02 
.98 
1.89 
1.60 
1.86 


1.25 
1.04 
1.00 

.94 

.90 
.SO 


.88 


.9U 

.86 
.80 
.79 

.76 


i— 


T 


July  15  to  Dec.  14,  1909,  flashboards  placed  on  dam.    No  readings  taken. 
July  17  to  Dec.  31,  1910,  flasbboards  placed  on  dam.    No  readings  taken. 
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MEAN  DAILY  GAGE  HEIGHT,  IN  FEET,  OP  WALLENPAUPACK  CREEK, 

AT  WILSONVILLE,  WAYNE  COUNTY,  PA. 


Mil. 

• 
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H 
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w 
ft 

• 

6 

e 

g 

O 

* 

• 

o 

DAY. 

< 
•-a 

w 

2 

S3 

P 

w 

00 

O 
ft 

1 

2 

3 

• 

10 

u, 

12 

M 

14 

W 

16.    

17 

IS 

1».    

20 

*1 

a.    

3 

* 

25 

27,    

2*.    

»;  :::::::::::":::::: 


•2.98 

•2.98 

2.98 

2.96 

8.10 

8.15 
3.10 
2.94 
2.80 
2.60 

2.49 
2.44 
2.85 

2.10 
2.10 

2.22 
2.80 
2.26 
2.15 
2.10 

2.10 
2.00 
2.00 
2.00 
1.92 

1.88 
1.85 
1.86 
1.88 
1.98 
1.88 


1.75 

1.80 

2.15 

1.45 

.70 

1.70 

1.28 

1.96 

1.45 

.80 

1.88 

1.20 

1.86 

1.58 

.70 

1.86 

1.14 

1.72 

1.42 

•62 

1.85 

1.05 

1.48 

1.8G 

.60 

1.90 

0.96 

1.80 

1.25 

.72 

1.80 

0.90 

2.34 

1.00 

.94 

1.78 

0.88 

2.28 

1.00 

.82 

1.76 

0.88 

2.14 

.98 

.72 

1.65 

0.95 

1.99 

.96 

.60 

1.68 

1.21 

1.88 

.90 

.60 

1.70 

1.25 

1.78 

.90 

1.19 

1.75 

1.39 

1.70 

.98 

2.25 

1.78 

1.64 

1.68 

.SB 

2.64 

1.80 

1.69 

1.70 

.84 

2.65 

1.85 

1.89 

1.70 

.79 

2.40 

1.88 

1.88 

1.65 

.79 

2.19 

1.88 

1.82 

1.70 

.80 

1.95 

1.88 

1.68 

1.66 

.76 

1.69 

1.85 

1.68 

1.68 

.70 

1.45 

1.82 

1.68 

2.15 

.70 

1.29 

1.75 

1.80 

2.42 

.75 

1.20 

1.50 

1.66 

2.45 

.72 

.99 

1.28 

1.58 

2.85 

.65 

.04 

1.22 

1.60 

2.22 

.65 

1.14 

0.90 

1.52 

1.92 

.62 

1.09 

0.99 

1.50 

1.69 

.00 

.95 

1.28 

1.79 

1.60 

.58 

.85 

■  VMS—  M 

2.84 

1.55 

.65 

.78 

1 »J._ 

2.80 

1.40 

.55 

.70 

2.24 

— — 

.55 

— — 

.62 
.54 
.52 
•.58 
.65 

.62 

.58 
.55 
.50 
.50 

.45 
.40 
.40 


.40 
.40 
.30 
.20 
.10 

.10 
.39 
.48 
.40 
.88 

.30 
.20 

•.15 


.48 

.10 

.42 

.40 

.40 

.54 

.52 

.46 

.48 

.56 

.51 

•  •  «  *•  « 

.50 

.59 

• 

.55 

.60 

.58 

.50 

1.65 

.46 

1.74 

.42 

1.80 

1.84 
1.80 
1.65 
1.39 
1.08 

1.00 
1.85 
1.28 
1.80 
1.88 

1.82 
1.40 
1.40 
1.25 
1.12 

1.10 
1.10 
1.05 
1.15 
1.00 

.99 
.92 
.85 
.80 
.89 

.89 
.92 

.88 

.89 

1.25 


1.28 

1.30 

1.42 

1.26 

1.70 

1.25 

1.58 

1.20 

1.84 

1.18 

1.24 

1.15 

1.24 

1.80 

1.89 

1.40 

1.80 

1.32 

1.20 

1.20 

1.18 

1.12 

1.82 

1.10 

1.26 

1.25 

1.18 

1.38 

1.10 

1.82 

1.05 

1.20 

1.00 

1.18 

1.05 

1.22 

1.49 

1.60 

1.58 

1.60 

1.60 

1.52 

1.68 

1.45 

1.84 

1.82 

1.95 

1.80 

2.05 

1.86 

1.94 

1.82 

1.75 

1.28 

1.62 

1.22 

1.52 

1.20 

1.48 

1.20 

1.84 

1.20 
1.20 
1.15 
1.10 
1.10 

1.15 
1.16 
1.10 
1.12 
1.12 

1.16 
1.16 
1.18 
1.15 
1.18 

1.40 
1.68 
1.72 
1.64 
1.41 

1.28 
1.82 
1.50 
1.70 
1.80 

1.80 
1.75 
1.72 
1.72 
1.50 
1.38 


•Interpolated. 

Aug.  16-28  inclusive.  flaataboardB  placed  on  dam. 
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SHOHOLA  CREEK. 


DESCRIPTION  OF  BASIN. 

Skohola  creek,  a  tributary  of  the  Delaware  river,  and  one  of  the 
largest  joining  that  stream  in  Pike  county,  drains  about  90  square 
miles  of  mountainous,  forested  and  practically  uninhabited  territory 
in  the  northern  portion  of  that  county.  It  rises  on  the  eastern  slope 
of  the  Pocono  mountains  at  an  elevation. of  approximately  1,800  feet 
above  sea  level,  in  many  lakes  and  ponds,  abutting  the  watersheds 
of  Bushkill,  Wallenpaupack  and  Raymondskill  creeks,  and  flows 
first  in  a  general  easterly  direction  through  a  glaciated  country, 
with  comparatively  steep  slopes,  alternating  with  occasional  swanipy 
areas.  About  12  miles  above  its  mouth  the  stream  turns  to  the  north- 
east and  enters  a  broad,  flat,  ancient  lake  bed,  some  five  miles  long, 
the  maximum  width  being  over  one  mile,  lying  at  an  elevation  of 
approximately  1,150  feet  above  sea  level.  The  current  in  this  section 
of  the  stream  is  very  sluggish  and  the  valley  flat  and  swampy.  At 
the  outlet  of  this  swamp  a  low  earth  dam  has  been  erected  10  or 
15  feet  high,  which  forms  an  extensive  lake  in  the  lower  portion  of 
the  swamp,  and  is  used  for  floating  logs.  Immediately  below  the 
outlet  of  the  swamp  the  stream  falls  over  a  hard  sandstone  ledge, 
descending  in  an  abrupt  fall  about  75  feet,  and  continuing  for  about 
6  miles  to  its  mouth  through  a  steep  and  narrow  valley,  falling  in 
this  distance  about  600  feet  from  the  head  of  the  falls  to  the  Dela- 
ware river.  For  the  most  part,  this  valley  is  wild  and  gorge-like 
and  uninhabited,  but  near  the  mouth,  are  a  few  farms,  where  the 
valley  widens,  and  at  the  mouth  up  on  the  river  bluffs  is  the  town 
and  railroad  station  of  Shohola. 

The  main  tributaries  are  Kattlesnake  Brook,  coming  in  about  two 
miles  above  the  falls  from  the  south,  and  draining  about  13  square 
miles,  and  Greeley  creek,  coming  in  about  two  miles  below  the  falls 
from  the  north,  and  draining  about  15  square  miles.  The  entire 
stream  is  at  present  unused,  except  for  logging.  The  numerous  lakes 
on  the  watershed,  together  with  many  springs  which  feed  it,  con- 
tribute to  make  a  considerable  flow  throughout  the  dry  seasons. 

The  average  yearly  rainfall  over  this  watershed  is  approximately 
43  inches. 

The  flow  has  been  measured  since  September  22,  1911,  at  Lords 
Valley,  15  miles  above  the  mouth,  at  which  point  the  tributary  drain- 
age area  is  approximately  32  square  miles. 
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DELAWARE  BASIN— STATION  NO.  6. 


SHOHOLA  CREEK  AT  LORDS  VALLEY. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania,  on  September  22nd,  1911,  on  a  single  span,  iron  high- 
way bridge.  A  standard  chain  gage  is  fastened  to  the  upstream 
guard  rail  of  the  bridge.  The  length  of  chain  is  13.03  feet  from  the 
bottom  of  weight  to  center  of  rivet,  the  elevation  of  zero  being  arbi- 
trary datum.  A  reference  mark  used  as  temporary  bench  mark  has 
been  established  at  a  mark  -)-  on  upstream  hand  rail  7  feet  from  right 
end,  the  distance  of  this  mark  above  zero  being  15.27  feet  above  zero 
of  gage. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge,  or  by  wading,  the  initial  point  for  soundings  being  the 
left  end  of  downstream  handrail.  The  channel  both  above  and  below 
the  bridge  is  straight,  but  passes  under  it  at  a  slight  angle,  with 
rock  and  gravel  bottom,  the  right  bank  being  high  and  not  subject 
to  overflow,  while  the  left  bank  is  only  subject  to  overflow  at  ex- 
tremely high  stages.    The  gage  is  read  twice  daily  by  Oswald  Vennie. 

Since  the  establishment  of  the  gage  one  discharge  measurement 
has  been  made.  Therefore,  no  rating  curve  has  been  determined, 
and  only  the  discharge  measurement  and  gage  heights  are  published. 


DISCHARGE  MEASUREMENTS,  SHOHOLA  CREEK,  AT  LORDS  VALLEY, 

PIKE  COUNTY,  PA. 

(Drainage  area  82  square  miles.) 
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MEAN  DAILY  GAGE  HEIGHT,  IN  FEET,  OP  SHOHOLA  CREEK,  AT  LORDS 

VALLEY,  PIKE  COUNTY,  PA. 


2. 
3. 

5. 

6. 

7. 
S. 

9. 
10, 


11.  -. 

12.  .. 

13.  .. 
J4,  .. 
15,  .. 


16. 
17, 
18. 
19. 
20, 

21. 
22, 
23, 
24, 


28, 
27. 
28. 
20, 
30, 

31. 


1911. 
DAT. 


SEPT. 


1 

4.74 
4.72 
4.68 
4.71 

4.82 
4.80 
4.74 
4.92 
6.04 

OOT. 


4.94 
5.42 
6.  IS 

6.02 
4.97 

4.91 
5.06 
5.04 
5.02 
4.95 

5.03 
5.04 
4.98 
4.95 
4.91 

4.90 
4.8S 
5.81 
5.65 
5.55 

5.49 
5.62 
5.55 
5.55 
5.68 

6.53 
6.45 
6.37 
5.20 
6.21 
5.15 


NOV. 


5.03 
5.04 
5.04 
5.04 
4.96 

4.97 
5.80 
6.10 
5.01 
5.01 

4.97 
4.98 
6.28 
5.11 
5.07 

5.08 
5.03 
5.33 
5.43 
5.2? 

5.15 
5.05 
5.06 
6.17 
•6.18 

5.08 
5.06 
5.09 
5.20 
6.09 


DEO. 


5.04 
4.97 
5.00 
5.01 
5.01 

4.92 
4.94 

4.97 
4.97 
5.02 

6.09 
4.99 
4.96 
4.80 
5.10 

5.49 
6.42 
5.18 
5.10 
5.05 

6.01 
5.05 
5.64 
5.43 

6.2y 

5.25 
5.41 
5.25 
6.80 
5.28 
5.00 


'Interpolated. 


Gaging  Station  on  Rattlesnake  Brook,  Pike  County. 
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RATTLESNAKE  BROOK. 


DESCRIPTION  OP  BASIN. 

Rattlesnake  Brook  is  one  of  the  largest  tributaries  of  Shohola 
creek,  joining  that  stream  about  two  miles  above  the  falls,  and 
about  8  miles  above  its  mouth,  coming  in  from  the  south  and  drain- 
ing a  wild  and  uninhabited  area  of  about  13  square  miles.  The  val- ' 
ley  of  this  stream  is  flat  and  swampy  for  three  or  four  miles  above 
its  mouth,  rising  then  abruptly  to  its  sources,  which  are  at  an  eleva- 
tion of  about  1,600  feet  above  sea  level,  where  it  meets  the  head- 
waters of  the  Bushkill  and  Raymondskill  creeks  and  flows  in  a  gen- 
eral northerly  direction  to  its  mouth.  The  stream  is  approximately 
S  miles  long. 

The  average  yearly  rainfall  over  this  watershed  in  from  40  to  45 
inches. 

The  flow  has  been  measured  since  September  22,  1911,  at  the 
crossing  of  the  Spring  Brook  road  about  two  miles  above  the  mouth 
of  the  stream. 


DELAWARE  BASIN- -STATION  NO.  6. 


RATTLESNAKE  BROOK  AT  SPRING  BROOK. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania,  September  22nd,  1911,  at  a  single  span,  open  wooden 
bridge,  two  miles  above  the  mouth  of  Rattlesnake  brook  on  the 
Sprwig  Brook  Road.  A  five-foot  staff  gage  is  fastened  to  the  up- 
tfrealm  side  of  the  logs  forming  the  right  abutment,  and  the  eleva- 
tion of  zero  of  the  gage  is  zero  of  an  arbitrary  datum.  A  nail  driven 
in  a  log  opposite  the  four-foot  mark  on  the  gage,  has  an  elevation 
of  4  feet  above  zero  of  the  gage. 

Discharge  measurements  are  taken  from  the  upstream  side  of 
fhe  bridge,  and  by  wading,  while  the  initial  point  for  soundings  is 
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straight  for  30  feet  above,  and  80  feet  below  the  station.  Both  banks 
are  high  and  not  subject  to  overflow,  and  the  bed  consists  of  gravel 
and  mud.    The  gage  is  read  twice  daily  by  August  Tampier. 

Since  the  establishment  of  the  gage  one  discharge  measurement 
has  been  made.  Therefore,  no  rating  curve  has  been  determined, 
and  only  the  discharge  measurement  and  gage  heights  are  published. 


DISCHARGE    MEASUREMENTS,    RATTLESNAKE    BROOK,    AT    SPRING 

BROOK,  PIKE  COUNTY,  PA. 

(Drainage  area  11  square  miles.) 


m 

> 

■ 

d 
o 

• 

■»* 

«j 

• 

* 

4» 

• 

No. 

Date. 

Hydrograpber. 

• 

J2 

V 

o 

*5 

> 

•3 

XX 

» 

as 

Remarks. 

•M 

ri 

a 

a> 

ja 

TS 

© 

« 

u 

W 

5 

3 

4> 

5* 

OS 

© 

(0 

5 

Pt. 

• 

Feet. 

Sq.  ft. 
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Feet. 

Sec. -ft. 

1911. 

sec. 

1 

Sept.  22, 

Langenbclm,    

15.5 

85 

.42 

1.38 

14.4 

From  bridge. 

MEAN  DAILY  GAGE  HEIGHT,  IN  FEET,  OF  RATTLESNAKE  BROOK,  AT 

SPRING  BROOK,  PIKE  COUNTY,  PA. 


1.  - 

2.  .. 

8.  .. 

4.  .. 

5.  - 

6.  .. 

7.  .. 

8.  .. 

9.  -. 

10,  .. 

11,  -. 

12,  .. 

13,  .. 

14,  .. 

15,  .. 

16,  .. 

17,  .. 

18,  .. 
10.  -. 

20,  .. 

21,  .. 

22,  .. 
28.  .. 
24.  .. 
85.  -. 

28.  .. 

27,  .. 

28,  .. 

29,  .. 

30,  - 
81.  .. 


1911. 
DAY. 


SEPT. 


OCT. 


1.38 
1.84 
1.32 
1.81 

1.46 
1.51 
1.44 
1.68 
1.86 


1.78 
2.20 
2.05 
1.84 
1.79 

1.72 
1.95 
1.93 
1.86 
1.80 

1.82 
1.82 
1.79 
1.71 
1.70 

1.66 
1.62 
2.30 
2.99 
2.79 

2.82 
2.92 
3.16 
2.98 
2.76 

2.62 
2.48 
2.84 
2.24 
2.14 
2.06 


NOV. 


2.02 
1.92 
1.88 
1.84 
1.81 

1.78 
1.98 
1.90 
1.83 
1.78 

1.72 
1.68 
1.84 
1.80 
1.77 

1.71 
1.68 
2.00 
1.96 
1.96 

1.87 
1.82 
1.80 
1.82 
1.84 

1.80 
1.78 
1.76 
1.86 
1.80 


DEC. 


1.71 
1.68 
1.67 
1.64 
1.62 

1.60 
1.60 
1.60 
1.60 
1.50 

1.60 
1.62 
1.60 
1.60 
1.65 

1.86 
2.00 
2.03 
1.94 
1.80 

1.70 
1.74 
1.72 
1.64 
2.00 

1.70 
2.00 
2.00 
2.04 
1.78 
1.80 
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DELAWARE   RIVER. 


DESCRIPTION  OF. BASIN. 

The  Delaware  river  rises  at  an  elevation  of  about  1,900  feet  above 
sea  level,  in  two  branches,  in  the  Catskill  mountains  of  eastern  New 
York,  flowing  southwesterly  and  uniting  at  Hancock  on  the  New 
York-Pennsylvania  boundary,  at  an  elevation  of  895  feet.  Prom 
this  point  general  southerly  course  is  followed  to  the  mouth  in 
Delaware  Bay,  the  river  forming  the  eastern  boundary  of  Pennsyl- 
vania, and  dividing  it  from  New  York  for  60  miles  and  from  New 
Jersey  for  170  miles. 

The  total  length  of  the  river  is  approximately  410  miles,  and  its 
drainage  area  above  the  Pennsylvania-Delaware  line  is  10,900  square 
miles.  The  major  tributaries  are  the  Lackawaxen,  Lehigh  and 
Schuylkill  rivers,  and  numerous  large  creeks  from  Pennsylvania ; 
Neversink  river  from  New  York,  and  Flat  Brook,  Paulins  Kill,  Pe- 
quest,  Lepatcong,  Pohatcong  and  Muscenetong  rivers  from  New 
Jersey. 

Its  upper  section  is  in  a  mountainous,  sparsely  inhabited  and  well 
timbered  region,  continuing  through  northern  Pennsylvania  and  New 
Jersey.  After  cutting  through  the  Kittatinny  ridge  at  Delaware 
Water  Gap  it  emerges  into  the  broader  valley  below,  where  the  popu- 
lation becomes  more  dense,  the  land  is  largely  cultivated  and  the 
timber  less  general. 

Above  Trenton,  the  head  of  tidewater,  30  miles  above  Philadelphia, 
the  stream  is  generally  swift  and  shallow,  flowing  on  a  rocky  bed, 
with  numerous  riffles  and  several  considerable  rapids.  The  slope 
from  the  northern  boundary  of  New  Jersey  to  Trenton  is  3.5  feet 
per  mile,  and  above  this  point  to  the  Pennsylvania-New  York  line 
it  averages  6  feet  per  mile.  The  upper  section  is  in  the  once  glaciated 
iegion  and  the  tributaries  drain  numerous  lakes,  ponds  and  swamps 
throughout  New  York,  upper  Penns}ivania  and  New  Jersey. 

The  stream  is  used  considerably  in  its  lower  section  for  domestic 
and  industrial  supply  in  New  Jersey  and  Pennsylvania,  but  the 
water  power  opportunities  of  the  upper  Delaware,  although  consid- 
erable, are  undeveloped. 

In  Pennsylvania  the  cities  of  Philadelphia,  Easton,  and  Chester 
lie  on  the  river  banks,  while  on  tributaries  are  South  Bethlehem, 
Allentown,  Norristown.  Pottstown,  Beading,  Pottsville  and  many 
smaller  communities. 
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A  portion  of  the  anthracite  coal  region  lies  at  the  headwaters  of 
the  Schuylkill  and  Lehigh  rivers,  and  a  large  limestone  area  is 
drained  by  the  lower  tributaries  of  these  streams. 

The  Delaware  basin  in  Pennsylvania  is  subject  to  an  average  an- 
nual precipitation  of  46.1  inches,  the  upper  part  receiving  35  to  40 
inches,  and  the  major  portion  lying  within  the  45  to  50  inch  zone. 
The  area  of  highest  precipitation  in  the  State,  50  to  55  inches,  lies 
at  the  headwaters  of  the  Schuylkill  river. 

The  flow  is  measured  at  Kiegelsville,  N.  J.,  and  Port  Jervis,  N. 
Y.,  the  former  since  July  3,  1906,  and  the  latter  since  October  12, 
1904.  A  station  was  operated  at  Lambertville,  N.  J.,  from  July  22. 
1897,  to  April  1,  1908. 


DELAWARE  BASIN— STATION  NO.  7. 


DELAWARE  RIVER  AT  PORT  JERVIS,  NEW  YORK. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Weather  Bureau, 
October  12,  1904,  on  the  two  span,  steel,  through  truss,  toll,  high- 
way bridge  between  Port  Jervis,  New  York,  and  Matamoras,  Penn- 
sylvania. A  standard  chain  gage  is  fastened  to  the  railing  on  the 
right  span,  downstream  side,  near  the  pier.  The  length  of  chain 
from  center  of  rivet  to  bottom  of  weight  is  36.52  feet,  and  the  eleva- 
tion of  zero  above  mean  sea  level  is  414.89  feet.  There  are  three 
bench  marks,  as  follows:  B.  M.  No.  1  is  a  cross  on  door-sill  of  school 
house  on  Thompson  street,  near  Water  street,  Port  Jervis,  at  eleva- 
tion of  27.75  feet  above  zero  of  gage;  B.  M.  No.  2  is  top  of  down- 
stream left  corner  of  pier  of  toll  bridge,  at  elevation  of  29.92  feet 
above  zero  of  gage;  B.  M.  No.  3  is  top  of  right  abutment  of  toll 
bridge  at  apex  of  angle  caused  by  junction  of  downstream  wingwall, 
&t  elevation  of  29.02  feet  above  zero  of  gage. 

Discharge  measurements  are  made  from  either  the  upstream  or 
downstream  side  of  bridge,  and  the  initial  point  for  soundings  is 
the  top  edge  of  bridge  seat  of  Port  Jervis  abutment.  The  channel 
of  the  river  above  and  below  the  station  is  straight,  with  high  banks, 
which  do  not  overflow,  and  a  bed  of  permanent  rocks  and  gravel. 
This  gage  is  read  once  daily  by  Jacob  Miller,  toll  collecter  at  the 
bridge,  and  by  co-operation  with  the  Weather  Bureau,  weekly  re- 
ports are  received  by  the  Water  Supply  Commission. 
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Considerable  difficulty  has  been  experienced  in  maintaining  the 
data  of  the  gage  constant.  September  4,  1908,  a  careful  investiga- 
tion was  made  and  in  order  to  avoid  negative  readings,  a  change 
in  the  original  datum,  as  nearly  as  could  be  determined  of  about  2 
feet  were  made.  A  correction  varying  from  +1-?  feet  to  2.0  feet 
has  been  applied  to  gage  heights  prior  to  September  4th,  1908,  so 
that  all  gage  heights  published  refer  to  the  same  datum. 

The  gaging  section  is  affected  by  ice  to  greater  or  less  extent  each 
winter. 

Since  the  establishment  of  this  gage,  32  discharge  measurements 
have  been  made.  These  measurements  have  been  made  by  the  United 
States  Geological  Survey,  New  York  State  Engineer,  and  the  Water 
Supply  Commission  of  Pennsylvania. 

DISCHARGE   MEASUREMENTS,   DELAWARE  RIVER,  AT  PORT  JERVIS. 

NEW  YORK. 
(Drainage  area  3,250  square  miles.) 


No.i     Date. 


Hydrographer. 
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Remarks. 


1902. 
1    June   28, 


2  Sept.    2, 

1908. 

3  Nov.     2, 

4  Nov.     6, 

5  Nov.  10, 
0  Nov.  12, 
7     Nov.    19, 

1907. 
9    Jan.    -6, 
1908. 

9  May    10, 

10  May    11, 

11  Aug.   29, 
L>    Sept.    3, 

13    Sept.    5, 
M  ,  Sept.  20, 


1909. 

15  July  0, 

16  An*.  28, 
1"    Nov.  16, 

18  Nov.  17, 

1910. 

19  Mar.  1, 

20  Mar.  2, 

21  Mar.  8, 

22  Mar.  8, 
23 .  Mar.  4, 
M  i  Mar.  4, 
*  Mar.  7, 
28    Mar.  9, 

27  Mar.  10, 

28  May  10, 
»  May  IS, 
»  July  89, 
n    Sept.  8, 

1911. 

32   June  n. 


U.  S.  G.  8., 


do 

Hoyt.    

Oook,  

Cook 

Oook,  — _ __ 

Cook,  


Oook,  .. 


Hensbaw,   

Henshaw,  

Byder,   

Bolster, 


Stevens, 
Grant,    . 


Feet. 


Sq.  ft. 


Ft. 
per 
sec. 


669 
568 
540 
550 
590 

605 

027 
011 
503 
490 

491 


2690 
2880 
2100 
2240 
2890 


1.62 
1.46 
1.10 
1.26 
2.61 


4410     8.49 


i 


4850 
4310 
1200 
1060 


4.28 
8.64 
0.34 
0.29 


Grant,    

N.   Y.   State  Eng., 

do 
do 


629 

498 
264 
268 


Feet. 


1080  ,  0.29 


8.49 
2.99 
2.59 
2.79 
8.89 

6.28 

7.08 
0.27 
1.00 
0.86 

0.80 
0.69 


1607     0.63  1.86 

1590  ,  0.55  1.65 

610  I  0.58  |  0.90 

689  '  0.63  '  1.07 


Hoyt,  646 

Hoyt,  641 

Sherrard 642 

Hoyt,   646 

Sherrard,   642 

Hoyt 646 

Hoyt,  1  628 

Hoyt 627 

Hoyt !  626 

Covert !  579 

Langenhelm 

Hoyt 460 


Beckord, 


DeGolyer, 


535 
582 


7850 
6760 
6676 
6190 
5677 
6730 
5490 
4860 
4360 
2880 
2526 
891 
1881 


7.55 
7.22 
6.28 
6.70 
5.29 
6.68 
5.26 
4.65 
3.96 
1.98 
1.81 
0.78 
0.87 


2610  j  1.88 


11.80 
10.90 
10.20 
9.82 
8.68 
8.56 
8.14 
7.25 
6.38 
8.91 
8.56 
1.87 
2.20 

8.74 


Sec.-ft. 
4629 


1601 

4850 
8480 
2440 
2820 
7640 

16400 

20500 

15700 

407 

310 

815 
226 


Water  surface  29.8' 
from  top  of  up- 
stream handrail  4T& 
from  left  abutment, 
do.  dO.tf. 


Msmt.  from  upstream 
side  of  bridge, 
do 

Port  Jervls  span  meas- 
ured by  wading  be- 
low bridge. 


1006  , 
879  I 
354  ' 
482  I 

frfWOO 
48800  i 
42O00 
41400 
30000  I 
82200  : 
28900  | 
22600 
17300  ' 
5650 
4568 
654 
1636  | 

4910  ' 


Float  measurement. 
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DISCHARGE  TABLE  FOR  DELAWARE  RIVER,  AT  PORT  JERVIS,  N.  Y. 

TO   DECEMBER  31,    1911. 
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0.60 

180 

.40 

4100 

.20 

15680 

9.00 

35000 

.80 

57460 

.70 

226 

.50 

4880 

.30 

16240 

.10 

35770 

.90 

58280 

.80 

275 

.60 

4670 

.40 

16810 

.20 

36540 

12.00 

59100 

.00 

830 

.70 

4970 

.50 

17890 

.30 

87310 

.10 

59920 

1.00 

390 

.80 

5280 

.60 

17990 

.40 

38000 

.20 

60740 

.10 

450 

.90 

5600 

.70 

18600 

.50 

38870 

.30 

61560 

.20 

520 

4.00 

5980 

.80 

19320 

.60 

38650 

.  .40 

62380 

.80 

500 

.10 

6270 

.90 

19850 

.70 

40430 

.50 

68200 

.40 

666 

.20 

6620 

7.00 

20500 

.80 
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64020 

.50 
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.30 
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.90 
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.40 
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65660 

.70 

920 

.50 
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43600 

.90 

66480 

.80 
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.60 

8120 

.40 

23200 

.20 

44400 

18.00 

67300 

.90 

1160 

.70 

8520 

.50 

23900 

.30 

45200 

.10 

68120 

2.00 

1280 

.80 

8980 

.60 

24610 

.40 

46000 

.20 

68940 

.10 

1420 

.90 

9350 

.70 

25320 

.50 

46810 

.30 

09760 

.20 

1570 

5.00 

9780 

.80 

26040 

.60 

47620 

.40 

70560 

.90 

1730 

.10 

10220 

.90 

26770 

.70 

48440 

.50 

71400 

.40 

1900 

.20 

10670 

8.00 

27500 

.80 

49260 

.60 

72220 

.50 

2080 

.30 

11130 

.10 

28240 

.90 

50080 

.70 

73040 

.60 

2260 

.40 

11590 

.20 

28980 

11.00 

50900 

.80 
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.70 

2450 

.50 

12080 

.30 

29720 

.10 
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74680 

.80 

2650 

.60 

12540 

.40 
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.20 
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14.00 
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2860 

.70 

18030 

.60 
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.30 
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15.00 

84000 

3.00 

3080 

.80 

13540 

.60 
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.40 
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16.00 
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.10 

3320 

.90 

14060 

.70 

32720 

.60 

55000 

17.00 

101500 

.SO 

3570 

6.00 

14590 

.80 

88480 

.60 

55820 

.70 

107660 

.30 

3830 

.10 

15180 

.90 

34240 

.70 

56640 

18,00 

110300 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  DELAWARE  RIVER, 

AT  PORT  JERVIS,  N.  Y. 
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8.9 
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3880 
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2650 
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5.3 
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8.1 
3.0 
3.0 

2.9 
2.8 
2.9 
2.8 
2.8 

2.7 
2.7 
2.7 
2.9 
2.8 

2.8 
2.8 
2.9 
2.8 
2.8 

2.8 
3.6 
3.2 
4.0 
3.8 

8.8 
3.6 
3.3 
3.1 
8.1 


Die. 


8830 

3570 
8320 
8080 
3080 

2860 
2660 
2860 
2650 
2660 

2450 
2450 
2450 
2860 
2660 

2660 
2650 
2860 
2650 
2660 

2650 
4670 
3570 
5930 
5280 

5280 
4670 
3830 
3320 
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DEO. 


O  H 


8.1 
3.1 
3.1 
3.1 
2.9 

2.8 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.7 
2.9 
2.6 

3.1 
2.8 
2.8 
2.9 
2.9 

2.7 
2.9 
2.7 
2.8 
3.1 

8.6 
3.7 
3.8 
7.5 
6.6 
5.0 


Dlfi. 


8320 
8320 
3320 
3320 
2860 

2650 
2260 
2260 
2260 
2080 

2080 
2080 
2450 
286) 
2260 

3320 
2650 
2650 
2880 
2860 

2460 
2860 
2450 
2660 
3320 

4670 
4070 
5280 
23900 
12640 
9780 
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ESTIMATED  MONTHLY  DISCHARGE,  DELAWARE  RIVER,  AT  PORT  JER- 

VIS,  N.  Y. 

(Drainage  area  S250  square  miles  J 


MONTH. 


November, 
December, 


1904. 


a  1906. 

January,  

February _ _ _ __ 

March   (19-31) 

April.    

May,    _ 

June,    -• 

July,    

August, _ 

September.    — 

October _ 

November .— 

December,    _ — w 


The  year, 


Discharge  In  Second-feet. 


Maximum, 


£900 

28900 


38870 


66620 

27600 

8670 

8880 

8880 

3820 

13640 

6980 

14690 

45200 


Minimum. 


2460 
2060 


8060 


blp)6. 

January,    

February  (1-9  and  23-28), 

March,    _ 

April, 

May 

Jane,   

July.    

August 

September,   

October,  — 

November, 

December,   


The  year, 


65820 


18000 

15680 

37810 

64180 

12540 

16240 

6270 

4970 

2260 

10670 

18600 

9780 


3830 
1730 
1280 
826 
920 
2650 
1420 
1570 
2860 


Mean. 


4148 


8722 


825 


2650 


January,   . 
February, 
March,    ___ 

April 

May. 

June 

July 

August,  ... 
September, 
October,  _. 
November, 
December, 


1907. 


The  year. 


January,    

February,   ._. 

March,  

April.    

May 

June 

July 

August,   i 

September,   .. 

October,    

November,    .. 
December,     .. 


1908. 


54180 


85000 

6620 

34240 

11590 

7850 

5600 

2450 

2260 

4970 

17960 

48440 

68120 


2450 
4970 
2260 
3080 
1570 
1150 
1030 
1030 
2260 
2450 


9314 
2024 
2067 
1282 
1636 
5671 
8608 
2746 
8171 


6781 


Bun-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


1.019 
1.276 


2.684 


1.187 
1.471 


3.06* 


2.866 
0.807 
0.642 
0.304 
0.503 
1.745 
1.016 
0.845 
2.514 


1.779 


1030 


3830 
2460 
5280 
8880 
2660 
1420 


590 

825 
1900 
4100 
2660 


8906 
17474 
4741 
6681 
8066 
2470 
1487 
8014 
6881 
4650 


10107 
4276 

18484 
6284 
4871 
8081 
1859 
1526 
1952 
4887 

10622 

12578 


2.740 
5.877 
1.459 
2.056 
0.940 
0.760 
0.442 
0.927 
1.666 
1.481 


3.196 
0.960 
0.710 
0.454 
0.580 
1.946 
1.171 
0.94S 
1.888 


2.051 


8.110 
1.810 
4.184 
1.918 
1.489 


8.158 
5.990 
1.682 
2.204 
1.084 
0.876 
0.496 
1.068 
1.848 
1.650 


8.586 
1.871 
4.766 
2.140 
1.728 
1.041 


The  year, 


08120 


16810 

70680 

48440 

21830 

27500 

4380 

4100 

740 

1280 

7850 

8820 

8060 


70680 


680 


1900 

1900 

8820 

4100 

8080 

825 

520 

880 

180 

450 

1280 

825 


6240 


0184 

9218 

10146 

10460 

10848 

1809 

1051 

506 

800 

1215 

1081 

1070 


.418 

.470 

.601 

1.504 

3.268 

3.870 


.070 
1.784 
8.648 

4.r 


180 


5045 


1.920 


1.887 
2.880 
4.968 
8.220 
8.182 
0.557 
0.828 
0.156 
0.094 
0.874 
0;517 
0.514 


1.552 


28.107 


2.175 
8.069 
6.728 
8.593 
8.668 
0.622 
0.872 
0.179 
0.105 
0.481 
0.577 
0.1 


21.108 


a  Frozen  Feb.  6th  to  Mar.  18tb,  inch 
b  Frozen  Feb.  10th-22nd,  incl. 
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ESTIMATED    MONTHLY   DISCHARGE,    DELAWARE    RIVER,    AT    PORT 

JERVIS,  N.  Y. 

(Drainage  area  8250  square  miles.) 


MONTH. 


Discharge  in  Second-feet. 


Maximum. 


1909. 

January,    ! 

February.. 

March.    j 

April,    | 

May,    1 

July"    

August,    : ' 

September 

October - 1 

November,    \ 

December,    . : 


moo 

£6940 

28900 

80470 

81220 

8930 

2080 

1670 

600 

620 

740 

8880 


The   year. 


January.    .. 
February. 

March,    

April 

May.    

June, 

July, 

August,    — 
September, 
October,    .. 
November, 
December.   . 


a  1910. 


69100 


60080 

9780 

97800 

d7810 

12640 

6020 

1900 

2460 

1670 

740 

8820 


The  year,  

1911. 


January.  ... 
February,    — 

March.    

April 

May 

June,    

July.    

August,    

September,  .. 
October,  .... 
November,  -. 
December,    -■ 


678O0 


27600 

4970 

48440 

81220 

6620 

8047O 

2260 

4880 

4070 

16810 

10070 

16240 


The   year, 


48440 


Minimum. 


1900 

2660 

8080 

6600 

2460 

1280 

665 

890 

880 

276 

276 

690 


276 


1420 

1420 

6980 

8820 

2260 

1900 

620 

890 

890 

226 

460 


226 


2260 
1730 
1280 
69S0 
1280 
1670 
666 
460 
1080 
2080 
3670 
8570 


450 


Mean. 


9445 

16248 

9226 

11427 

11949 

8961 

967 

706 

894 


414 
1696 


5660 


8030 
4016 
19601 
8867 
6425 


1( 

709 

762 

418 

1528 

1195 


4621 


7595 
2527 
7569 
13708 
8061 
6807 
1128 
902 
2160 
6995 
6724 
6456 


5868 


Ban-off, 


Second-feet 

per  square 

mile. 


2.906 
4.998 
2.889 
8.516 
3.677 
1.216 
0.804 
0.217 
0.121 
0.118 
0.127 
0.491 


1.711 


2.471 
1.236 
8.000 
2.726 
1.669 
1.242 
0.808 
0.218 
0.281 
0.127 
0.469 
0.868 


1.422 


2.387 
0.777 
2.829 
4.218 
0.942 
2.038 
0.847 
0.278 
0.662 
2.152 
1.761 
1.986 


1.652 


Depth  in 
inches. 


8.860 
6.206 
8.278 
8.928 
4.239 
1.857 
0.851 
0.260 
0.185 
0.186 
0.142 
0.666 


22.928 


2.849 
1.287 
6.917 
8.040 
1.924 
1.885 
0.865 
0.251 
0.268 
0.146 
0.528 
0.426 


19.860 


2.694 
0.809 
2.685 
4.706 
1.066 
2.268 
0.400 
0.821 
0.789 
2.481 
1.965 
2.290 


22.444 


a  Dec.  7-31  frozen.    Average  discharge  assumed  1200  sec.  ft. 
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BIG  BUSHKILL  CREEK. 


DESCRIPTION  OF  BASIN. 

Big  Bushkill  creek,  a  large  tributary  of  the  Delaware  river  in 

Monroe  and  Pike  counties,  drains  an  area  of  approximately  150 

square  miles.    Rising  in  many  lakes  and  ponds  on  the  Pocono  Plateau, 

in  the  south  central  part  of  Pike  county,  it  flows  southerly  through 

sn  uninhabited  region  covered  with  heavy  second  growth  and  some 

virgin  timber,  to  within  a  few  miles  of  its  mouth  at  Bushkill,  the 

length  being  approximately  25  miles.    The  principal  tributaries  are 

Wells,  Middle  Bushkill  and  Little  Bushkill  creeks,  the  watershed 

including  numerous  lakes,  ponds  and  swamps,  and    lying   entirely 

within  the  glacial  area.    On  Bushkill  creek  and  its  tributaries  are 

numerous  falls,  and  rapids,  most  noted  of  which  are  Bushkill  Falls 

on  Little  Bushkill  creek,  and  Winona  Falls  on  the  main  stream,  all 

the  streams  being  rapid  below  the  falls,  flowing  over  rocky  beds 

within  steep,  precipitous  bank**,  while  ,  above  !the  slope*  flatten 
and  swampy  areas  abound.     Bushkill  village,  at  its  mouth,  is"  the 

only  town  within  this  basin.  This  creek  and  its  tributaries  are  used 
to  some  extent  on  the  lower  reaches  for  power  purposes  by  grist 
mills,  while  excellent  sites  for  considerable  powers  are  as  yet  un- 
developed. 

The  average  yearly  rainfall  over  this  watershed  is  from  45  to  50 
inches.  The  flow  has  bcrn  measured  since  September  19,  1908,  at 
Shoemakers,  3  miles  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  8. 


BIG  BUSHKILL  CREEK  AT  SHOEMAKER'S. 


DESCRIPTION  OP  STATION. 

This  station  was  established  on  September  19,  1908,  by  the  Water 
Supply  Commission  of  Pennsylvania,  on  a  single  span,  steel  through- 
truss,  highway  bridge  near  Shoemaker's,  2  miles  upstream  from  the 
village  of  Bushkill.  A  standard  chain  gage  is  fastened  to  the  guard 
rail  on  the  upstream  side  of  the  bridge.  The  length  of  chain  from 
center  of  rivet  to  bottom  of  weight  is  14.42  feet. 


t  Shoemakers,  Monroe 
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Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge,  and  by  wading  above  and  below  at  low  stages.  The  initial 
lK)int  for  soundings  is  left  end  of  handrail  on  downstream  side  of 
bridge.  The  bench  mark  is  a  point  on  the  upstream  corner  of  left 
V.butment,  top  of  fifth  course  from  bottom,  or  eight  course  from  top, 
which  is  5.625  feet  above  arbitrary  zero  of  gage.  The  channel  is 
straight  for  about  300  feet  above  and  800  feet  below  the  bridge,  the 
bottom  being  gravelly  with  some  large  rocks,  and  fairly  permanent. 
Saw  creek  enters  from  the  left  a  few  hundred  feet  above  the  bridge. 
The  gage  is  read  once  daily  by  George  Beaver. 

Since  the  establishment  of  the  gage,  nine  discharge  measurements 
have  been  made. 


DISCHARGE    MEASUREMENTS,   BIO   BUSHKILL   CREEK,   AT   SHOE- 
MAKER'S, MONROE  COUNTY,  PA. 

(Drainage  area  115  square  miles.) 


i 

* 

a 

o 

■ 
4^ 

t . 

| 

** 
g 

•3 

o 

• 

XX 

• 

No.      Date. 

Hydrographer. 

+4 

"3 

to 

"3 

Remarks. 

i 
i 

X3 

o 

•4 

« 

I 

*» 

a 

J3 

i 

2 

8 

«9 

8 

i 

1* 

< 

8 

a 

5 

i 

Ft. 

Pect. 

Sq.  ft. 

per 

Feet. 

Sec. -ft. 

1908. 

sec. 

\ 

Grant,    .._. 

18 

16 

0.49 

0.92 

8 

fVatflng   measurement 

1909.       | 

2000'  below  bridge. 

2    Feb.    27,  1 

do 

98 

244 

4.03 

3.16 

084 

Mumt.  from  bridge. 

3    April   28,   1 

do 

96 

174 

3.79 

2.53 

484 

do 

4    June    30, 

do 

84 

102 

0.91 

1.56 

93 

do 

5    July      7, 

do 

70 

87 

0.71 

Ml 

62 

do 

1910. 

0  '  May    16, 

Langenhelm 

95 

115 

1.82 

1.93 

210 

do 

7  .  Oct.      3. 

do 

28 

80 

0.95 

0.98 

19 

Wading  measurement. 

6  !  Nov.    11, 

do 

95 

64 

1.01 

1.40 

65 

Msmt.  from  bridge. 

19U. 

9  ,  Aug.     4, 

T^ngAqhefm,   

62 

54 

0.86 

1.20 

47 

Msmt.  from  bridge. 

1                      i 

:>o 


DISCHARGE   TABLE   FOR   BIG   BUSHKILL   CREEK,   AT   SHOEMAKERS, 
MONROE  COUNTY,  FROM  SEPTEMBER  19,  1908. 


• 

i. 

i           • 

* 

i          . 

1      " 

• 

4* 

1          -*£ 

■** 

+* 

♦» 

-a 

•0 

£3 

■P 

43 

«• 

* 

-fl 

■ 

fao 

• 

i         * 

• 

be 

• 

V 

-q 

S 

"3 

xa 

5 

"3 

«8 

1        -55 

1         A 

9 

9 

• 

.d 

© 

ja 

a> 

XS 

9 

xs 

9 

JG 

«8 

_? 

«                    _? 

•      9 

9 

•D 

5 

•8 

o 

i 

•      © 

Q 

o     |       a 

1           ° 

Q 

Feet. 

i 
Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet.    '  Bee.  ft. 

.90 

6 

.70 

128 

.60 

629  ; 

.40 

1237 

.20             2115 

1.00 

12 

.80 

160 

.70 

696 

.60           1346 

.30 

2225 

.10 

20 

.90 

195 

.80 

672 

.60            1466 

.40 

2336 

.20 

81 

2.00 

238 

.90 

760 

.70 

1666     1 

.50 

2445 

.30 

44 

.10 

278 

3.00 

838 

.80 

1679 

.60 

2555 

.40 

60 

.20 

817 

.10 

928 

.90 

1785 

.70 

2666 

.60 

79 

.SO 

864 

.20 

1026 

4.00 

1896 

.80 

2775 

.60 

102 

.40  > 

415 

.80 

1180 

.10 

2005 

.90 

2885 

.60  1 

469 

6.00  .          2995 

DAILY   MEAN  GAGE  HEIGHTS  AND   DISCHARGES   OF  BIG   BUSHKILL 
CREEK,  AT  SHOEMAKER'S,  MONROE  COUNTY,  PA. 


1908. 


SEPT. 


OCT. 


NOV. 


DEO. 


DAY. 

G  H 

Dig. 

0  H 

Dis. 

G  H 

Dis. 

G  H 

Dis. 

1 _ __ 

1.00 
1.10 
1.20 
1.10 
1.20 

1.00 
0.98 
0.98 
0.95 
1.05 

1.05 
1.05 
1.05 
1.05 
1.05 

1.06 
1.05 
1.06 
1.05 
1.05 

1.05 
1.05 
1.06 
1.05 
1.05 

2.76 
2.70 
2.40 
2.40 
2.80 
2.80 

12 
20 
31 
20 
81 

12 
11 
11 
9 
16 

16 
16 
16 
16 
16 

16 
16 

16 
16 
16 

16 
16 
16 
16 
16 

634 
590 
415 
416 
864 
864 

2.80 
2.20 
2.10 
2.00 
2.00 

1.90 
1.86 
1.80 
1.80 
1.75 

1.70 
1.70 
1.65 
1.60 
1.60 

1.60 
1.60 
1.80 
1.20 
1.20 

1.20 
1.20 
1.80 
1.40 
1.46 

1.50 
1.60 
1.60 
1.50 
1.40 

2164 
817 
273 
233 
233 

196 
178 
160 
160 
144 

128 
128 
115 
102 
102 

79 
79 
44 
91 
31 

81 
31 
44 
60 
70 

79 
79 
79 
79 
60 

1.40 
1.35 
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ESTIMATED  MONTHLY  DISCHARGE,  BIG  BUSHKILL  CREEK,  AT  SHOE- 
MAKER'S, MONROE  COUNTY,  PA. 

(Drainage  area  115  square  miles.) 


MONTH. 


September,    .... 

October 

November, 

December", 


1906. 


1909. 

January,   

February 

March. 

April — _ 

May 

June 

July.    

August,    ~ 

September,   

October, 

November,    

December,   


The  year. 


January 

February^   

March 

April,    

May,    

June,   

July 

August,    

September, 

October,    

November,    

December,   

The   year. 


1910. 


January*   

February,   

March,    

April, 

May,    

June,    

July,    

August 

September — 

October 

November 

December,    

The  year,,  -. 


1911. 


Discharge  In  Second-feet. 

Run-off. 

1 
i 

Second-feet 

Maximum. 

Minimum. 

Mean. 

i 

per  square 
mile. 

Depth  In 
Inches. 

60 
634 

6 
9 

108 

i          0.896 

j.^. 

364 

81 

124 

1.078 

1.20S 

196 

88 

108 

0.989 

1.065 

=  =  =  :-  =  =   -—=-== 

—  =  «««■«  a»a*  =  as«a« 

=  «==»== 

1180 

102 

824 

2.817 

8.24* 

2885                 278 

928  ;           8.070 

8.4W 

928  !               214 

446  1           8.878 

4.471 

|              928                 214 

483              4.200                4.689 

1675 

203 

571  1           4.965  l              6.72/ 

1               864 

102  1               186  |           1.617  1              1.804 

102 

38  '                68  !           0.504                0.681 

50 

16                   26  <           0.226 

0.261 

64                   10  1                 18              0.157                0.173 

27 

11  !                18  |           0.167                0.181 

88 

16 

19  1           0.166 

0.185 

672 

25 

128  |           1.070 

1.234 

2886 

10 

267              2.819 

80.951 

s«  is  52  22  z= 

=  =a  =  =  a5as 

SS  55  Tv3  SS  S5  285    S3  SSS  SSB  SSB  355  £35 

| 

====== 

1180 

84 

804              2.648 

3.047 

794 

258 

446 

8.878 

4iOR8 

1587  ;               355 

849              7.888 

8.61."» 

1292                 188 

644  ;           4.780 

5.277 

667                 181 

312  1           2.718 

8.128 

866  ,                97 

208  ,            1.809 

2.018 

97  |                22 

50 

0.486 

0.SQI 

86                   16 

86 

0.804 

0.360 

90 

11 

26 

0.226 

0.252 

20 

11 

14 

0.128 

0.140 

79 

14 

54              0.470 

0.5M 

318 

56 

119  |           1.085 

1.1S3 

1687  j                11 

247 

2.146 

28.934 

==-■===  = 

=■  -  ===* 

»—■■— ™ 

=»•■»  =  =  = 

=*===== 

1006 

808 

568 

4.989 

6.694 

365                 218 

283 

2.461 

2.661 

663  j               188 

304              2.643 

8.0*7 

649                 804 

482  I           4.191 

4.^76 

296 

84 

171  I           1.487 

1.714           | 

1477 

116                 444 

3.861 

4.306 

167  |                80  |                74 

0.648 

0.741 

696  1                   8                   66              0.574 

0.662 

696  ,                79 

197  !           1.713 

1.911 

988  !               154 

406  i            8.522 

4.950           ! 

487 

222 

300 

2.609 

2.911 

469 

141 

284 

2.470 

2.848 

1477 

8 

298 

2.693 

35.133 

»M 


ANALOMINK  CREEK. 


DESCRIPTION  OP.  BASIN. 

Analomink,  sometimes  called  Holler  creek,  and  also  known  as  West 
K ranch  of  Brodheads  creek,  is  a  tributary  of  Brodlieads  creek  in  the 
central  part  of  Monroe  county,  lying  almost  entirely  within  Paradise 
township,  and  draining  an  area  of  approximately  45  square  miles. 
This  stream  rises  in  three  branches ;  Paradise,  Holler  and  Swif twater 
creeks,  in  the  Pocono  mountains,  following  from  their  junction  a 
general  southeasterly  direction  for  approximately  10  miles,  to  its 
mouth  in  Brodheads  creek,  one  mile  above  Analomink.  The  water- 
shed is  sparsely  inhabited,  being  covered  with  second  growth  timber 
except  for  small  agricultural  areas.  The  slope  is  generally  steep,  ex- 
cept at  the  junction  of  the  three  branches  where  the  valley  widens 
for  a  short  distance,  from  which  point  it  continues  with  a  steep  slope 
to  its  mouth.  It  lies  entirely  within  the  glacial  area.  One  or  two 
small  water  po^er  plants  are  operated  during  the  summer,  and  two 
water  works  systems  obtain  supplies  from  springs  at  the  headwaters. 
The  average  yearly  rainfall  over  this  watershed  is  from  45  to  50 
inches. 

The  flow  has  been  measured  since  September  16th,  1908,  at  Henry- 
\ille,  2£  miles  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  9. 


ANALOMINK  CREEK  AT  HENRYVILLE. 


DESCRIPTION  OF  STATION. 

i 

This  station  was  established  on  September  16th,  1908,  by  the  Water 
Supply  Commission  of  Pennsylvania.  A  10-foot  staff  gage  is  fastened 
to  a  large  tree  which  extends  out  into  a  pool  on  the  west  bank  of 
the  stream,  about  150  feet  upstream  from  a  single  span,  iron,  high- 
way bridge,  about  one  mile  upstream  from  the  D.  L.  &  W.  Railroad 
Station,  at  Henryville. 

Discharge  measurements  are  made  by  wading  either  above  or  under 
the  bridge  at  normal  and  low  water  stages,  and  from  the  bridge  on 
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(he  downstream  side  at  high  water.  The  initial  point  for  soundings 
is  the  right  end  of  top  channel  of  downstream  handrail.  The  Bench 
Mark  is  a  spike  in  pine  stump  just  downstream  from  gage  on  right 
bank,  and  43  paces  upstream  from  end  of  laundry  building,  the 
elevation  being  7.045  feet  above  the  arbitrary  zero  of  gage.  The  creek 
channel  both  above  and  below  for  200  feet  each  way  is  straight,  the 
bed  of  the  creek  being  of  gravel  and  fairly  permanent.  Neither  bank 
overflows  at  high  stages.  The  gage  has  been  read  twice  daily  by  Mrs. 
A.  L.  Henrv  since  its  installation. 

Since  the  establishment  of  the  gage,  9  discharge  measurements  have 
been  made. 


DISCHARGE  MEASUREMENTS,  ANALOMINK  CREEK,  AT  HENRYVILLE, 

MONROE  COUNTY,  PA. 

(Drainage  area  35  square  miles.) 


No. 


2 
8 

4 

'6 

6 

7 

8 


9 


Date. 


Hydrographer. 


1008. 
Sept.  16, 

1900. 
Feb.    26, 
April  30, 
July     1, 

July     8, 

1910. 
May    15, 
Sept.    2, 

Nov.    U, 

1911. 
Aug.   11, 


m 
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o 
"3 

to 

V 

V 

JS 

• 

JS 

4« 

O 

o 

> 

"53 

JS 

V 

u 

03 

4-» 

08 

q 

© 

•o 

eS 

u 

u 
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o» 

63 

.2 

< 

» 

© 

Q 

Grant,    

do 
dd 
do 

do 

Langenhefm, 
Reckord,   .— 

Langenhelm. 
Cornell,  


Peet. 

25 

58 
58 
87 

28 

57 
46 

24 
26 


Sq.  ft. 

26 

76 
76 
87 

27 

41 
70 

15 
29 


Ft. 

per 
sec. 
0.S6 

3.89 
3.24 
0.99 

0.91 

1.96 
0.86 

0.98 
0.90 


Feet. 

0.32 

1.43 
1.48 
0.65 

0.66 

0.86 
0.50 

0.47 
0.50 


Sec. -ft. 

9.2 

257 
246 
86.4 

25 

81 
24 

15 
26 


Remarks. 


Wading    msm't.    13> 

above  bridge. 
Msmt.    from    bridge. 

do 
Wading    msm't.     150* 
above  bridge, 
do 

Msm't.    from    bridge. 
Wading    msm't.    I5ff 

above  bridge. 
Wading  msm't.  20  ft. 

below  bridge. 

Wading     msm't.    100 
ft.  below  gage. 


DISCHARGE  TABLE  FOR  ANALOMINK  CREEK,  AT  HENRYVILLE,  MON- 
ROE COUNTY,  PROM  SEPTEMBER  16,  1908. 
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JS 
CJ 
03 


Feet. 

1 

'  Sec. 

i 

-ft. ! 

0.30 

s  : 

.40 

12  | 

.50 

20  i 

.60 

82  1 

.70 

48  ' 

.80 

68  ! 

1 

• 

. 

4» 

4* 

JS 

JS 

oj           1 

bfl 

Of 

M 

o> 

bo 

03 

ai 

r" 

arg 

«> 

JS 

x: 

1              OJ 

js         I 

« 

JS 

isc 

bo 

0B 

a 

5 

O 

C 

o 

O 

Feet. 

See. -ft. 

1     Feet. 

See. -ft. 

!     Feet. 

See.-ft. 

Feet. 

.90 

92. 

.50 

280 

1          .10 

519 

1          .70 

1.00 

119 

.00 

318 

.20 

661 

1          .80 

.10 

147 

.70 

356 

.30 

605 

I          .90 

.20 

178 

.80 

395 

.40 

650 

!        3.00 

.30 

209 

.90 

486 

.50 

696 

.10 

.40 

248 

2.00 

477 

.60 

742 

.20 

1 

Sec. -ft. 
789 
835 
8S2 
929 
976 
102S 
1070 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  ANALOMINK 
CREEK,   AT   HENRYVILLE.   MONROE   COUNTY,    PA. 


1908. 

SEPT. 

OCT. 

NOV. 

DEO. 

DAY. 

6  H 

Die. 

G  H 

Die. 

0  H 

DfB. 

G  H 

Dtfl. 

1 _ 

0.41 
0.45 
0.42 
0.41 
0.38 

0.35 
0.35 
0.35 
0.35 

0.30 

0.52 
0.4& 
0.44 
0.48 
0.42 

0.42 
0.40 
0.89 
0.88 
0.88 

0.88 
0.88 
0.88 
0.42 
0.55 

1.32 
1.55 
1.28 
1.05 
0.82 
0.78 

18 
16 
14 
13 
11 

10 
10 
10 
10 

10 

22 
16 
15 
14 
14 

14 

12 
11 
11 
11 

11 
11 
11 
14 
26 

216 
299 
203 
133 
73 
64 

0.72 
0.66 
0.64 
0.64 
0.62 

0.60 
0.59 
0.58 
0.67 
0.56 

0.65 
0.54 
0.53 
0.52 
0.58 

0.66 
0.62 
0.64 
0.66 
0.67 

0.65 
0.64 
0.64 
0.62 
0.62 

0.62 
0.62 
0.62 
0.61 
0.61 

52 
42 
88 
88 
35 

82 
31 
30 
28 

27 

26 
25 
24 
22 
80 

42 
35 
38 
42 
43 

40 
38 
38 
35 
86 

35 
85 
35 

34 
34 

0.61 
0.60 
0.60 
0.60 
0.60 

0.60 
0.7T 
0.81 
0.77 
0.68 

0.68 
0.65 
0.66 
0.67 
0.65 

0.66 
0.66 
0.69 
0.66 
0.65 

0.66 
0.65 
0.65 
0.65 
0.65 

0.65 
0.66 
0.65 
0.65 
0.65 
0.65 

34 

»> 

32 

«* 

32 

4 

32 

5,  

32 

0 

32 

rr 

62 

i\  r_ - z i z r zzzzzzzz zmzzrzz  zzrinrzzzrzzzz z r . . rzz 





70 
62 

10 .. 

45 

11 

12 -  

13,  

46 
40 
40 

H _  — 

43 

15. _ 

40 

10 

17 

18 - - 

19.  - 

2U.  

0.32 
0.82 
0.32 
0.32 
0.32 

0.82 
0.82 
0.82 
0.82 
0.32 

0.32 
0.32 
0.41 
0.80 
0.47 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 

9 

13 

66 

18 

40 
40 
46 
42 
40 

21 

40 

99 

22 -  

24.  _ _  

25 

40 
40 
40 
40 

26 

40 

27.  

2S.  - 

29.  i 

40 

40 
40 

* - 

31,  

40 
40 

58 


o 
o 

H 

O 

o 

H 
> 

w 
W 

H 

H 

u 
o 


< 

o 

CO 
H 

O 

o 

GO 


GO 

H 

o 
w 

a 

W 
O 

H 

3 

5 

Q 


o 

w 


o 


6 

o 


00 


O 

D 


p 


2 


S2SSS  83838  33*$£  §3SSS  § 


39339  9€££$  °.SS22  82888 

OOOOO   0  0*0*0*0*   dd©HrI   o'o'o'oo 


fe9883  838888 
S£88S 


HOOdO   r-» 


88S88  3SS8; 


ooaot-oo     o«o<oco<o     «oooo< 


OOOOOO 

H  *H  r*  «-*  r*  t- 
*    *.*  *_*  * 

00  CO  (N  r-t  #i 


83383  33*383  95339  33999 

•  ••«■     ••••■     #•••■     •__•••  ■ 

OOOOO   OOOOO   OOOOO   OOOOO 


39993 

•   •   •   • 

OOOOO 


88833 

•   «   •   •   • 

OOOOO 


88835  333SS  38388  88883  88888  888888 


o 


88833  99559  3£3SS  83888 
•  ••••  «•«•«  *••••  _•  .^  _?  __■  __• 

OOOOO   OOOOO   OOOOO   OOOOO 


sssss 

•   •   •   •   • 

OOOOO 


ssssss 

•   •••*• 

OOOOOO 


33533  S3SS8  39838  88888  S5833  88838 


■ 

o 

h 


9$$$$  3$S9$  S888S  8E888 

•  •  •  •  •     «•••■     *•••■     ••••• 
OOOOO   OOOOO   OOOOO   OOOOO 


93*283 

•   •   •   ■   • 

ooooo 


§5  Su5«oS 

*   •   •   •   • 

OOOOO 


$£833  33338  88833  98933  88&S3  S388888 


38839  8J3888  33838  £££88 
•  »«••  .»»••  •  •  •  •  •  ?_*^."*^? 

OOOOO   OOOOO   OOOOO   OOOOO 


35  iS  32  8 

•   »   •   •   • 

OOOOO 


C88888 

OOOOOO 


39393  93939  88888  8SS33  33gg3  338S388 


Sfcfcfcfc    £6888    jgSSiSS    SB^tSStS 

•  ••••     ■■•••    •••••     •  »  •  •  • 

OOOOO   OOOOO   OOOOO   OOOOO 


wvoSr*      55  55  d  ™  53  © 


OOHrld 


oo'dooi 


88888  £8885  $6888  88S§fc  128838  S3893  } 


<3 


88888  8888$  888SS  £8333 
.  .  .  »  .  •••••  •••••  •  •  •  •  • 

OOOOv-i       i-lOOOO       OOOOO       OOiHf-iO 


asses 

■       •       •       •       • 

OOOOO 


gSISi  S2SS2  S§3§*  *s®eg2 


o 


88393  33SS3  ^S^SS  S8833 

^^AAri        r^r-i^r-I   HhOOO   00000 


3§23§  S8888  888gg  ggS§2 


?88«3 


88&££ 

•     •     •     «     • 
OOOOO 


8£Sg& 

HlH  r1«  tH 

S8S8S 


ffgp?8  : 

•    •    •     •    •     I 
OOOOO     i 


o33S«SS 


oooooo 


8S86S8    38888    888^S    SSIS88    SS882    S88S9 
.  .  .  ,  .     .  .  »  •  •     .....     .....     •     •«.     ••••. 

HHOOO   OOOOO   OOOHH   ?^lH»H»^lH   iH  r^  fH  l-l  iH   l-l  fH  iH  i-I  i-» 


S88S9 


2 


sssss  sssas  33§§s  888SS  88fcB8  esgiss 


«SS88  8JS8S  3SSS3  88888 

p^iHv-lfHiH       t-4  iH  fH  i-I  i-I      iHOOOO       OOOOO 


HoBchC 

•    •    «   »    • 

OOOOrH 


9S£o<S£ 


tw    I 


sins*  gfessss  gaaas  g§sg§  §§§s§  sss 


83688  88888  3888S  88^:^8 
.  «•••  •••••  .••••  ••••_.; 

OHHHO        fHOOOr-l        iH  f^  iH  i-H  f-4       6*  iH  iH  tH  04 


8SS8£ 

•     •     •     •     * 
HHHCH  r-« 


933 


•  i 


3333g  ££$23  SS&feS  S3S§§  ^^8SS  ^^88158 


o 


88883  38588  SSS38  8888S 
.  ,  ...  ••.».  ...  •  •  •  •  •  • • 

OiHOOO       r-4  iH  r4  iH  ri       OOOOO       OHOHH 


00  00Q0  OO 
..... 

OOOHH 


6  do  do  Sd  29  CO 

•    •■*.« 

•HOOOOO 


2 


1    1    1    1  1    1    1    1 

1    1    1    1  ■    1    1    1 

1   1   1    1  ■    1    •   1 

•  ■   ■    1  •    1    1    1 

■  iii  1    1   1    1 

■  ■   •    •  1    ■   1    1 
1    1   ■    1  1    ■   1    1 

•  •ii  ■    1   •    1 
iiii  »iii 

i  i  i  i  iiii 

1  1  1  1  ■  •  <  1 


1  1 


■  1 


i  :  : 
•  1  » 


r4Woo *V    oVoo-oTo    sVfasa    S5S38    S3MU&  jBVSMfiS 


1 


O 


M 

o 

* 


«y  ■■' 


59 


2! 

** 

H 
Z 

D 
O 

o 

a 
o 

05 

o 

s 

H 

1-4 

> 


E 


5 

o 

&< 

o 

00 

U 

< 
X 

u 


Z 
< 

a 
o 


z 

< 

>• 
J 

Q 


w 


8 


SS83S  8SS53  5SSS8  SSSSS  3Sg$g  898888 


o 


o 


Q 
O 


99999  99999  3333.3  9339;$  99983  888SS8 

•  •■••     •••■•  •*•••  •••••     •••••     •*•••  _ • 

OOOOO   OOOOO  OOOOO  OOOOO   OOhhh   ooooog 

sss9B  8S888  sss&s  sssss  sssss  sssss  ' 


© 


99988  S3SSS  88939  99999  99999  9999$ 

•  •  •  •  •    •  *  •  •  •    ••■•»    •••••    ■«•••    •  «  •  •  • 

OOOOO   OOOOO   OOOOO   OOOOO   OOOOO   OOOOO 


oofcepooe-     eevce     «o«d«o«o«d     eoo«o     tD«o<o«o«>     eetoe«« 

91  rHrHrHrH        »SiHr4*Hf-4        fH  f-4  rH  r-l  iH        HHrtHH        fH  i-»  r-1  1-1 1-«        pH  r-l  pH  rH  rH  |H 


89999  99999 


OOOOO   OOOOO 


99999  99999  99999  999999 

do*  odd  ©odd©  oddoo  o'o'do'do* 


E 

GO 


5 

» 


83888  39888  88888  88888  83533  88888  ! 


§8888  888S8 

•  ••••     •■••• 

oooo©   OOOOO 


SiggglS    88888    89999    S88S8  I 

•  •••■     ••••«     •••••     •••••■ 

©OOCO   OOOOO   ©ooo©   ©OOOO  i 


© 


38898  33339  88888  88888  88888  888883 


© 


SBSgE  SSESS  88888  88888  88888  888883 

•  •  •  •  •    •■•••    «•«••    •••■■    *•■••    ••••■• 

OOOOO   OOOOO   OOOOO   OOOOO   OOOOO   oooooo 


D 

•-a 


3SS33    38888    3S2S88    88S88    8S8S53    83&K83 


o 


££228  8S8SP  88888  88888  88883  SfeSSSS 

do'o'o'd  o*o*o'o*o*  o'o'odo*  ©'©'©"do*  ©odd©  dddddd 


89$5g8    385883    SgSSS    S5538    8SEE8    8SS8828  I 

Hp4  iH  i^        rtHHHH        rH  i-<  ih  rH  r-l  I 


o 


88838  88888  $5588  83388  588S?g  5£3£g 

©  i-i  ©  ©  ©   ©  ©  ©  ©  i-*   o'o'o'hh   rHp-*fHr-*d   ©"©©'©'©   ©'©'©©© 


°.3g35E    83835    SSSfcS    SlS^gS^    88S33    33S88P 

WCMJNrirH        rH  r-<  i-<  i-t  i— (        rtH  rH  rH        rH  rH 


o 


^S??i^3    SrSSrSS    S£S3£    «SS^8S£    8^S88    888383 

^,_I^Hr-«^H         — <  -H  n  r-l  r-         HCOOO         ©0©©0         O  O  ©  rH  rH         rH  rH  O  O  O  O 


Hi 


g 


I&S3S  M88I3  zz®%$  «SS68  82i8ig  I8SS1 


© 


00 

5 


$S3$£    &S533SS  @53££  158^^8  8SS88  ^i?S8^ 

•  «  •  •  •     ••■•*  •••■•  •••••  •  •  •  «  •  •  •  •  *  • 

OOOOO       OOOOO  OOOOO  OiH©*fliH  f^i-iiHr-<'g  ,-(  iH  r-i  r-l  rH 

issii-i  ~S68SS  aasas  sssss  aasss  ssaaas 


© 


in 

5 


£.88!^    $8i8SS    ^.@^^3    £33.33    JSSiS^^    S$SS8S 
SSSSS    SSSSS    SSSSS    &3@38    98-ggg    g@g  i  i 

^  r*  O*  wl        ©J  N  HHrl        rH  rH  OQ      I      I 


© 


S8SSS    88888   88888    S8rn88    388^8    8iS 


OOOOO       OOOrHrH       rH  O  O  ©  ©       © 


15^^83    ^3888    SSS^5;    i;5;S?88    8S8£8    ^SSrnSS 

r^        viT^f^l^rA       rlfHHrlH        rH  r-l  rt  B5  Si  rH  rH        f*  rt  rH  rH  rH 


© 


88888  88388  88823  SS8£8  83323  S88SSS 


*  •  * 


*  •  * 


I©©         ©^Ji-HrHrH         HHHOOO 


§ 


H 

2 


I   I   • 


I   • 


I  I  I  I  I  I  i  I  I  I  I  III 

■  I  I  i  i  I  I  I  I  ■  I  III 

•  I  I  ■  i  I  I  I  I  i  I  I   •   I 

i  ■  i  I  i  I  I  ■  i  ■  I  iii 

i  i  ■  I  ■  |  I  •  ■  i  I  iii 

I  i  i  i  i  i  i  ■  i  I  ■  ill 

I  i  i  •  i  |  •  i  i  •  i  iii 

I  I  I  i  i  ■  i  i  i  I  i  Iii 

I  I  I  i  i  •  •  i  i  I  i  iii 

I  i  i  I  •  i  I  ■  i  i  i  iii 

I  i  i  I  i  i  I  i  i  i  i  ill 

I  i  i  I  ■  i  I  i  I  i  i  ill 

I  i  i  I  •  i  ii)ii  ill 


MMn«u>  »^»«g  -aass  35328  stasis  sssags; 


1 

0 

a 

s 

S3 


a 

3 

n 


CO 


II 

a 

0) 

00 
•M 


a 

& 


CD 

i 

rH 
II 

» 

a 

« 

00 

4* 
« 


00 


J 

8 


60 


** 

H 


O 
O 

W 
O 

O 

3 

H 

> 

X 

w 
o 

o 


fa 
*  o 

DO 

H 
O 

o 

09 


•g 

CQ 

o 

w 

H 
O 

o 
< 


o 
w 

ft 


> 

o 


Eh 
O 
O 


D 


& 


§§§38  §§§§§  §§§§§  3g38§  §§g^  gssg^S 


£888$  88888  8888$  88888  8SSS8  J288SS3 


OB 

s 


ss&ss  sssss  sssass  £82258  sssss  sssss 

rl  |H  HrlrtH         r-ltHi-l  I-«|H 


88888  88888  88888  S8SS8  88888  8888* 


•    •  • 


5 


99999  99999  99999  9|§8$  3®§il§  1ISISS 


£££££  ggggg  gfcggg  S8S8S  88888  8988S3 


5 


388S3S    g88te8    8*53883    99999    99999    99999 

CM  O*  rH  i— •  i— < 


© 


JSggeg    98S888    8S83S    ggggg    g££gg    g££g£ 


& 


99999    SgcoSS    &UUUS    888388    8&83S    88ggSS 


© 


8®fe88    38388$    88888    88888    888883    SSSSSS 


00 

S 


99999  99999  99999  93999  99588  88835SS9 


W 
© 


ggggfc  ggggg  ggggg  SSRgg  ggS88  SSEKpg 


OB 

S 


£8888  88888  §SS88  §8888  $58828  8S8S99  j 


© 


88888    88888    8S8S8    £8888    3888888    £££££ 


09 

5 


S8888  88£83  88883  8S889  9999$  ££3333 


© 


558883    8888S    SSEiSjS    £££££    88£88    SSSSSgg 


i 


SSSSS  3383S  58883  988SS  SS898  SSSS8 


© 


88888  88883  38888  88888  89383  S88S8 


i 


$8999  99999  99933  89999  86888  883888 


o 


£££££  ggggg  ££g£8  St°^l=  88888  88S8SS 


§§§?§  3§g§8  88«$SS$  88SS3  393SS  SSS  '. 


I   I 


3 


88888  38888  88£££  ^8888  S8S££    8|S^  i 


QQ 


Sgggg    Sll^8    SSSI§    S§S^    |S888    sssssg 


8^888    S^^SSJ?    {2^$SS    88IS88    8££SS    ^gee«28 


HNrtrt 


I    I 


I    I    I 


I    I 


HWM1"i5       ©l~003>© 


•    •     •     • 


2    3332S    S^S^S    S3li3SIS    SKS&SS 


61 


ESTIMATED  MONTHLY  DISCHARGE,  ANALOMINK  CREEK,  AT  HENRY- 

VILLE,   MONROE   COUNTY. 

(Drainage  area  85  square  miles.) 


month. 


Discharge  in  Second- feet. 


Maximum. 


1906. 


68 

299 

52 

70 


Minimum. 


9 
10 
22 
82 


Jam 

Pebruarr 

Mareh >  

Apr«/ 

May/     

Juae. 

***:   : - 

Auirust    

0cto*5?r     

"ATae  year. 

Jarnij 

M«*eS,*Ty 

Aj>rft     *     — 

May%-       

J»t*»        

Jul>  •      — 

w***8* 
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Run-off. 


8econd-feet 

per  square 

mile. 
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l.OpO 
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1.148 
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Depth  in 
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BRODHEADS  CREEK. 


DESCRIPTION  OP  BASIN. 

Brodheads  creek,  a  tributary  of  the  Delaware  river,  in  the  central 
part  of  Monroe  county,  and  one  of  the  largest  streams  therein,  drains 
approximately  285  square  miles.  Eising  in  the  Pocono  mountains, 
in  the  northwestern  corner  of  Barrett  township,  it  follows  a  south- 
erly course  through  a  sparsely  inhabited  area  covered  with  second 
growth  timber  at  its  headwaters,  thence  through  an  agricultural 
legion,  to  its  mouth  one  mile  above  Delaware  Water  Gap,  its  total 
length  being  approximately  28  miles.  Its  source  is  at  an-  elevation 
of  about  2,000  feet  above  sea  level,  and  its  mouth  290  feet.  The 
principal  tributaries  are  Analomink,  or  Holler  creek,  McMichaels  and 
Marshall  creeks,  the  watershed  including  numerous  small  lakes, 
ponds  and  swamps,  the  stream  lying  entirely  within  the  glacial  area, 
while  on  it  and  its  tributaries  are  numerous  falls  and  rapids.  The 
main  stream  is  rapid,  flowing  over  a  rocky  bed,  between  usually  steep 
banks,  and  is  generally  in  a  narrow  valley  except  near  the  head- 
waters where  the  valleys  widen  and  the  slopes  are  more  gradual.  In 
this  drainage  basin  lie  the  principal  boroughs  and  villages  of  the 
county,  several  of  which  obtain  water  supplies  from  the  creek  or 
its  tributaries.  Brodheads  creek  and  its  affluents  are  used  to  some 
extent  for  power  purposes,  while  available  sites  are  as  yet  unde- 
veloped. 

The  average  yearly  rainfall  over  this  watershed  is  from  45  to  50 
'nches. 

The  flow  of  this  stream  has  been  measured  since  September  17, 
1908,  at  Analomink,  9  miles  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  10. 


BRODHEADS  CREEK  AT  ANALOMINK. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  September  17,  1908,  by  the  Water 
Supply  Commission  of  Pennsylvania,  on  a  single  span,  steel,  through- 
truss,  highway  bridge,  about  one-quarter  mile  above  the  village  of 
Analomink,  but  gage  readings  were  not  commenced  until  December 
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10,  1908.  A  14-foot  staff  gage  is  bolted  to  the  downstream  face  of 
the  left  abutment.  A  bench  mark  is  located  on  the  top  of  a  reddish 
stone  in  the  left  abutment,  bottom  course,  outer  downstream  corner, 
and  the  elevation  is  2.11  feet  above  the  arbitrary  zero  of  the  gage. 

Discharge  measurements  are  made  from  the  downstream  side  of 
Ihe  bridge,  or  at  law  stages  by  wading  above  the  bridge.  The  initial 
point  for  soundings  is  top  angle  of  downstream  handrail  at  left  end, 
which  is  called  2.3  ft.  station.  The  channel  above  is  straight  for  100 
feet,  anxl  below  for  300  feet.  A  wooden  dam  1,000  feet  downstream 
backs  the  water  up  to  within  a  short  distance  of  the  bridge.  The 
left  bank  is  high  and  does  not  overflow,  but  at  extreme  stages  the 
right  bank  overflows  and  water  passes  across  the  road  at  right  end 
of  the  bridge.  The  bed  is  mostly  solid  rock,  and  permanent,  contain- 
ing a  large  projecting  ledge  of  rock  near  the  left  bank.  The  gage  is 
read  twice  daily  by  Wilbur  Tmbt. 

Since  the  establishment  of  this  station,  eight  discharge  measure- 
ments have  been  made.  Owing  to  an  insufficient  number  of  discharge 
measurements,  no  rating  curve  has  as  yet  been  determined,  and,  there- 
fore, only  the  discharge  measurements  and  gage  heights  are  pub- 
lished. 


DISCHARGE  MEASUREMENTS,   BRODHEADS  CREEK,  AT  ANALOMINK, 

MONROE  COUNTY,  PA. 

(Drainage  area  120  square  miles.) 
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POCONO  CREEK 


DESCRIPTION  OP  BASIN. 

Pocono  creek,  the  largest  tributary  of  McMichaels  creek,  lies  in 
the  south  central  part  of  Monroe  county,  draining  an  area  of  approxi- 
mately 42  square  miles.  It  rises  in  the  Pocono  mountains  in  the 
central  part  of  the  county,  flowing  in  a  general  southerly  direction 
through  an  uninhabited  area,  covered  with  second  growth  timber,  to 
a  point  about  six  miles  west  of  Stroudsburg,  where  it  turns  to  an 
easterly  direction  through  a  farming  section,  to  its  mouth  in  the 
center  of  the  town,  a  total  distance  of  approximately  12  miles.  In 
its  upper  sections  the  slope  of  the  stream  is  steep,  while  in  the  lower 
section  it  is  much  flatter,  and  it  lies  entirely  within  the  glacial  area. 
A  few  grist  mills  operated  by  water-power  exist  on  the  lower  sections 
of  this. creek.  The  average  yearly  rainfall  over  this  watershed  is 
from  45  to  50  inches. 

The  flow  has  been  measured  since  August  3,  1911,  at  the  Spoke 
Factory  Bridge,  near  Stroudsburg,  2  miles  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  11. 


POCONO  CREEK  NEAR  STROUDSBURG. 


DESCRIPTION  OF  STATION. 

This  st&tion  was  established  August  3,  1911,  by  the  Water  Supply 
Commission  of  Pennsylvania,  on  a  single  span,  covered,  wooden 
bridge  about  two  miles  above  Stroudsburg,  and  is  being  maintained 
by  Meiklehaim  &  Dinsmore,  Engineers,  New  York  City.  A  standard 
chain  gage  is  fastened  to  the  upstream  guardrail  of  the  bridge  near 
the  left  bank.  The  length  of  chain  from  center  of  rivet  to  bottom 
of  weight  is  14.04  feet.  Bench  mark  No.  1  is  a  large  staple  on  the 
inside  of  the  right  upstream  one  of  a  pair  of  angling  wooden  braces, 
elevation  15.73  feet  above  zero  of  gage.  Bench  mark  No.  2  is  top  of 
flat  stone  on  top  of  face  of  left  abutment,  near  upstream  corner,  below 
angle  between  upstream  side  of  wooden  bridge  and  end  of  wingwall 
guard  wall,  about  10  inches  from  side  of  bridge,  elevation  10.67  feet 
above  zero  of  gage. 
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Discharge  measurements  are  made  from  the  downstream  side  of 
bridge,  and  by  wading  under  the  bridge.  The  initial  point  for  sound- 
ings is  face  of  downstream  abutment,  right  end.  The  channel  above 
the  bridge  curves  gently  to  the  right  for  GOO  feet,  and  below  it  is 
straight  for  450  feet.  The  banks  are  high  and  rarely  overflow  except 
during  extreme  stages.  The  bed  is  of  gravel  and  small  stones.  The 
gage  is  read  twice  daily  by  George  K.  Brands. 

Since  the  establishment  of  this  station,  four  discharge  measure- 
ments have  been  made.  Owing  to  the  insufficient  number  of  dis- 
charge measurements,  no  rating  curve  has  been  computed  at  this 
station,  and  only  the  discharge  measurements  and  daily  gage  heights 
are  published. 


DISCHARGE  MEASUREMENTS,  POCONO  CREEK,  NEAR  STROUDS BURG , 

MONROE  COUNTY,   PA. 

(Drainage  area  38  square  miles,) 


Hydrographer. 


l 
2 

3 
4 


1911. 

Aug. 

14. 

Oct. 

8. 

Oct. 

19. 

Oct. 

23, 

Cornell, 


do 
do 
do 


• 

a 

• 
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* 
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es 

Wldtt 

o 

< 

a 

S 

XI 

5 

- 

Ft. 

Feet. 

Sq.  ft. 

per 

MAP 

Feet. 

Sec. -ft. 

26 

20 

0.19 

2.16 

24 

33 

46 

1.83 

2.84 

84 

55 

76 

2.62 

8.50 

199 

63 

l?fc 

2.93 

4.42 

513 

Remarks. 


Wading    msmt 
do 
do 

From   bridge. 
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MEAN  DAILY  GAGE  HEIGHT,  IN  FEET.  OF  POCONO  CREEK,  NEAR 

STROUDSBURG,  MONROE  COUNTY,  PA. 


l. 
*. 

3. 

*. 

5. 

«. 

»• 

'. 

8. 

9. 

10. 


U.  -. 

12.  .. 

18.  ,. 

14.  .. 

15.  .. 

16.  .. 

17.  - 

18.  .. 
1£.  .. 
30.  _. 

a.  - 

hi :: 

24  „ 

25,  _. 


26. 

27. 

28. 

29 

<0. 

£1. 


1011. 
DAT. 


AUG. 


2.12 

2.12 
2.16 
2.15 
2.00 
2.06 

2.05 
1.92 
1.88 


SEPT. 


8.74 
8.80 
8.20 
2.78 
2.76 

8.55 
2.75 
2.80 
2.80 
2.70 

2.69 
2.04 
2.55 
2.42 
2.40 

2.50 
2.40 
2.80 


OCT. 


2.15 

2.28 

2.06 

2.81 

2.00 

2.89 

2.05 

2.81 

2.00 

2.28 

2.05 

2.22 

2.05 

2.24 

2.15 

2.22 

2.05 

2.28 

2.10 

2.27 

2.10 

2.86 

8.25 

2.45 

•4.82 

2.46 
2.99 
2.78 
2.42 
2.60 

2.45 
2.65 
2.55 
2.60 
2.50 

2.60 
2.00 
2.88 
2.40 
2.85 

2.42 
2.86 
2188 
8.42 
9.45 

8.62 
2.65 
b4.16 
8.86 
8.60 

8.50 
8.86 
8.80 
8.18 
8.22 
2.91 


NOV. 


2.82 
2.70 
2.75 
8.66 
2.66 

2.6D 
8.00 
2.78 
2.68 
2.72 

2.60 
2.60 
2.88 
2.70 
2.75 

2.68 
2.72 
8.82 
8.22 
8.20 

8.00 
8.02 
2.90 
2.95 
2.92 

2.88' 

2.88 

2.92 

8.10 

2.95 


DEO. 


2.82 
2.82 
2.70 
2.78 
2.82 

2.80 
2.72 
2.72 
2.72 
2.72 

2.72 
2.76 
2.74 
2.72 
2.88 

8.20 
8.20 
8.00 
2.95 
2.90 

2.96 
8.08 
8.20 
8.24 
8.00 

2.96 
8.80 
2.98 
2.96 
2.95 
2.98 


aMaxiraum  4.50  ft.=556  See.-ft.  at  4  p.  m. 
bMaxImuni  4.42  ft.  at  11  a.  m. -517  Sec.-ft. 
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McMICHAELS  CREEK. 


DESCRIPTION  OF  BASIN. 

McMichaels  creek,  the  largest  tributary  of  Brodheads  creek,  lies 
in  the  south  central  part  of  Monroe  county,  draining  an  area  of  ap- 
proximately 105  square  miles.  It  rises  in  the  Pocono  mountains, 
flows  first  in  a  southerly  direction  through  an  uninhabited  area  cov- 
ered with  second  growth,  and  thence  turns  easterly  through  a 
sparsely  inhabited  agricultural  region,  to  its  mouth  a  short  distance 
below  Stroudsburg,  a  distance  of  approximately  20  miles.  In  its 
upper  section  the  slope  of  the  creek  is  steep,  while  in  the  lower  sec- 
tion it  is  much  flatter,  and  it  lies  entirely  within  the  glacial  area. 
Pocono  creek,  with  a  drainage  area  of  approximately  42  square  miles, 
is  the  largest  tributary,  while  several  lakes  and  ponds  lie  within  its 
watershed.  A  few  grist  mills  operated  by  water  power  exist  in  the 
lower  section  of  the  creek  and  its  tributaries. 

The  average  yearly  rainfall  over  this  watershed  is  from  45  to  50 
inches. 

The  flow  has  been  measured  at  two  points ;  namely,  at  the  Seventh 
Street  Viaduct,  Stroudsburg,  from  September  16,  1908,  to  July  16, 
1910,  at  which  time  the  station  was  discontined,  and  at  the  railroad 
bridge  near  the  car  shops  above  Stroudsburg  since  August  3,  1911. 
The  first  station  was  a  short  distance  below  the  mouth  of  Pocono 
creek,  whereas  the  present  station  is  about  one  mile  above  the  mouth 
of  Pocono  creek. 


DELAWARE  BASIN— STATION  NO.  12. 


McMICHAELS  CREEK  AT  SEVENTH  STREET  VIADUCT, 

STROUDSBURG. 


DESCRIPTION   OF   STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  September  16,  1908,  on  the  deck,  plate-girder  viaduct 
at  Seventh  Street,  Stroudsburg,  and  was  discontinued  on  July  16th, 
1910,  due  to  the  inability  of  maintaining  a  gage  at  this  point.     A 
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gaging  station  was  re-established  on  August  3,  1911,  at  th6  railroad 

bridge  near  the  car  shops  above  Stroudsburg,  the  data  of  which  is 

contained  on  page  76.    A  standard  chain  gage  was  fastened  to  the 
wooden  guardrail  on  upstream  side  of  the  Seventh  street  bridge. 

The  length  of  chain  from  center  of  rivet  to  bottom  of  weight  was 

35.78  feet,  the  elevation  of  the  zero  being  arbitrary  datum.   A  bench 

mark  was  established  on  the  highest  point  on  stone  2  feet  5£  inches 

out  from  center  of  face  of  left  abutment;  cross  chiseled  in  stone 

near  point;  elevation  3.70  feet  above  zero  of  gage. 

Discharge  measurements  were  made  from  the  downstream  side  of 
bridge,  and  by  wading  under  bridge  at  low  stages.-  The  initial  point 
for  soundings  is  face  of  end  post  of  downstream  handrail,  left  bank. 
The  channel  above  this  bridge  is  straight  for  200  feet,  and  is  straight 
for  600  feet  below.  The  right  bank  of  normal  channel  is  lowr,  and 
during  floods  water  spreads  out  under  entire  viaduct  to  railroad 
fill  near  right  abutment.  The  left  bank  is  high  and  does  not  overflow. 
The  bed  is  of  gravel  and  fairly  permanent.  Pocono  creek  enters  from 
the  left  1,000  feet  upstream.  The  gage  was  read  twice  daily  by  West- 
brook  and  Voss,  Civil  Engineers,  Stroudsburg,  who  cof-operated  in 
reading  this  gage. 

This  station  was  not  considered  a  good  one  for  measuring  extreme 
floods,  as  the  water  then  spreads  out  over  low  ground  under  bridge 
at  right  of  normal  channel. 

During  the  period  when  this  station  was  in  operation,  5  discharge 
measurements  were  made. 


DISCHARGE    MEASUREMENTS,    McMICHAELS    CREEK,    AT    STROUDS- 
BURG, MONROE  COUNTY,  PA. 

(Drainage  area  J 05  square  miles.) 


No.     Date. 


Hydrographer. 


1908. 

1  Sept.  16, 

1900. 

2  Feb.    26. 

3  April   27, 

4  July      1. 
July      0, 


Grant, 


do 
do 
do 
do 


f          ° 
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o 
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as 
O 

00 

1 

Ft. 

Feet. 

8q.  ft. 

per 
sec. 

35 

52 

0.46 

68 

175 

5.  IS 

50 

125 

2.92 

45 

TO 

1.18 

43 

i 

68 

0.96 

Feet.  Sec. -ft. 


0.53 

8.40 
2.40 
1.26 
1.11 


28.8 

909 

365 
89.5 
65.8 


Remark!'. 
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DISCHARGE  TABLE  FOR  McMICHAELS  CREEK,  AT  STROUDSBURG. 
MONROE  COUNTY,  PROM  SEPTEMBER  16,  1908,  TO  JULY  16,'  1910. 


o 

M 
01 

C 


I 

« 

o 


8 


M 
XX 

§ 


1 

ft 


2 

& 

M 

o 


43 

2 

« 


9 


Feet. 

0.80 
.40 
.60 
.60 
.70 
.80 
.00 

1.00 
.10 
.20 
.80 
.40 


Sec. -ft. 

Feet. 

10 

.50 

20 

.60 

28 

.70 

27 

.80 

82 

.00 

80 

2.00 

47 

.10 

57 

.20 

68 

.80 

82 

.40 

07 

.50 

118 

.60 

Sec.-ft. 

Feet. 

182 

.70 

152 

.80 

178 

.90 

106 

3.00 

220 

.10 

246 

.20 

278 

.80 

802 

.40 

832 

.50 

365 

.60 

402 

.70 

442 

.80 

Sec.-ft. 

487 

536 

500 

650 

710 

770 

885 

905 

980 

1050 

1130 

1205 


Feet. 
.90 

4.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70 
.80 
.90 

5.00 


Sec.-ft. 

Feet. 

1280 

.10 

I860 

.20 

1440 

.80 

1520 

.40 

1606 

.50 

1690 

.60 

1780 

.70 

1870 

.80 

1960 

.90 

2060 

6.00 

2145 

2240 

Sec.-ft. 
2386 
2430 
2525 
2620 
2720 
2820 
2900 
8030 
3120 
3220 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  McMICHAELS 
CREEK,  AT  STROUDSBURG,  MONROE  COUNTY,  PA. 


1903. 

SEPT. 

OCT. 

NOV. 

DEO. 

DAY. 

G  H 

Dis. 

0  H 

Dfs. 

6  H 

Dfs. 

O  U 

Dis. 

1 

1.81 
1.49 
1.86 
1.84 
1.81 

1.31 
1.31 
1.28 
1.30 
1.25 

1.27 
•1.24 
•1.21 
•1.18 
•1.15 

n.13 

n.ii 

•1.09 
•1.07 
•1.05 

1.03 
0.96 
0.96 
1.02 
1.06 

1.50 
2.31 
1.86 
2.06 
1.71 
1.68 

99 
130 
107 
106 

99 

90 
09 
94 
97 
00 

92 
88 
84 
79 
75 

72 
69 
67 
65 
62 

60 
55 
58 
50 
64 

144 
885 
210 
262 
175 
148 

1.56 
1.51 
1.46 
1.36 
1.06 

1.13 
1.24 
1.18 
1.11 
1.16 

1.06 
1.11 
1.06 
1.16 
1.14 

1.11 
1.26 
1.16 
1.11 
1.26 

1.01 
1.06 
0.91 
0.86 
0.86 

0.81 
0.76 
0.76 
0.76 
0.81 

144 
134 
124 
107 
64 

72 
88 
79 
69 
76 

64 
69 
64 

76 
74 

69 
91 
76 
69 
91 

58 
64 
48 
44 
44 

39 

0.76 

0.86 
0.81 
0.8* 
0.84 

0.78 

1.86 

n.36 

•1.85 

•1.84 

n.8o 

•1.25 
•1.25 
n.23 
•1.21 

1.20 
1.18 
1.26 
1.30 
1.28 

1.82 
1.26 
1.27 
1.24 
1.28 

85 

2 i 

44 

3 

39 

4 

44 

6 

42 

6 

36 

7 __ 

107 

8,    

. 

107 

9 

107 

10     

103 

11 

97 

12 

90 

13 

90 

14      

86 

15 _ 

84 

16 

0.58 
•0.55 
0.57 
1.18 
0.49 

0.92 
0.74 
0.40 
0.40 
0.35 

1.00 
1.34 
1.34 
1.99 
1.39 

24 

25 
25 
70 
23 

49 
84 
20 
20 
19 

57 
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243 
111 

82 

17 

79 

18 

91 

10 

97 

20 

94 

21 

100 

92     

91 

2s _ 

92 

24 

25 

88 
94 

26 

07 

27 

28 - 

85  1.30 

86  1-90 
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97 

29 

86 

89 
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30 

31 
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1 
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ESTIMATED  MONTHLY  DISCHARGE,  McMICHAELS  CREEK,  AT 

STROUDSBURG,  MONROE  COUNTY, 

(Drainage  area  105  square  miles.) 


MONTH. 


1908. 

October _.. 

November.    

December,   

1900. 

January,   

February, 

March 

April,    

May 

Jane 

July 

August,     

September, 

October. 

November — 

December 

The  year,  

1910. 
January,  

February 

March.    

April.     _ 

May — . 

June,  


Discharge  In  Second-feet. 


Maximum. 


144 
107 


1090 


1888 
1028 


140 
225 
18? 
164 
62 
182 
442 


2820 


Minimum. 


68 
85 
86 


90 
1© 


182 

29 
40 
81 
46 
29 
89 
46 


29 


3070 
1090 
2060 
3220 
722 
302 


02 
148 
246 
184 
213 
110 


Mean. 


108 
71 


706 

871 

898 

279 

609 

76 

68 

76 

48 

66 

106 


251 


889 
498 
606 
758 
385 
176 


Ban-off. 


Second-feet 

per  square 

mile. 


1.026 
0.680 
0.800 


2.114 

6.724 

8.588 

3.795 

2.657 

.580 

.724 

.645 

.724 

.457 

.687 

1.010 


1.958 


Depth  In 
Inches. 


1.181 
0.759 
0.922 


2.437 

7.002 

4.073 

4.234 

8.063 

.647 

.886 

.744 

.807 

.527 

.599 

1.164 


26.132 


8.705 
4.748 
6.771 
7.171 
3.663 
1.676 


4.272 
4.989 
6.658 
8.001 
4.223 
1.870 
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McMICHAELS  CREEK  AT  CAR  SHOPS  ABOVE 

STROUDSBURG. 


DESCRIPTION  OF  STATION.      * 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  August  3, 1911,  on  the  railroad  bridge  of  the  Wilkes- 
Barre  and  Eastern  Railroad  near  the  car  shops  above  Stroudsburg, 
and  is  being  maintained  by  Meikleham  &  Dinsmore,  Engineers,  New 
York  City.  A  chain  gage  is  fastened  on  the  second  panel  of  the 
left  downstream  side  of  the  bridge.  The  length  of  chain  from  center 
of  rivet  to  bottom  of  weight  is  23.00  feet,  the  elevation  of  zero  being 
arbitrary  datum.  A  bench  mark  was  established  on  the  main  chord 
of  the  bridge  directly  above  pulley  on  gage,  at  a  chiseled  T  mark, 
elevation  25.79  feet  above  zero  of  gage. 

Discharge  measurements  are  made  from  the  downstream  side  of 
bridge,  and  by  wading  below  the  bridge  at  low  stages.  The  channel 
at  the  bridge  is  straight,  with  stone  and  mud  bottom,  and  with  high 
banks  on  either  side  which  do  not  overflow.  The  channel  passes 
under  the  bridge  at  a  slight  angle.  This  gage  is  read  twice  daily 
by  Robert  H.  Ace. 

Since  the  establishment  of  this  station,  four  discharge  measure- 
ments have  been  made.  Owing  to  the  insufficient  number  of  discharge 
measurements,  no  rating  curve  has  been  computed  at  this  station, 
tind  only  the  discharge  measurements  and  daily  gage  heights  are  pub- 
lished. 


DISCHARGE   MEASUREMENTS,   McMICHAELS   CREEK,   AT  CAR   SHOPS, 

STROUDSBURG,  MONROE  COUNTY,  PA. 

(Drainage  area  60  square  miles.) 


No. 


Date. 


Hydrographer. 


• 

• 

♦* 

• 

f 

CD 
O 

• 

*» 

A 

a 

« 

Xi 

5 

< 

OS 
4> 

© 

OB 

5 

Remarks. 


1 

1911. 
Aug.    14, 
Oct.       8, 
Oct.     19, 
Oct.     28, 

Cornell,    

Feet. 

72 

75 
75 
82 

Sq.  ft. 

68 
94 

124 
320 

Ft. 

per 
sec. 
1.02 
1.78 
2.66 
2.43 

Feet. 

3.14 
3.72 
4.22 
5.10 

Sec. -ft. 

64 
168 
829 
777 

Wading  marnt. 
do 
do 

From   bridge. 

2 
3 

4 

do 
do 
do 
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MEAN  DAILY  GAGE  HEIGHT,  IN  FEET,  OP  McMICHAELS  CREEK,  AT 
CAR  SHOPS,  STROUDSBURG,  MONROE  COUNTY,  PA. 


g 
7.' 

8. 
10. 


U. 

12. 
13. 
U. 
15. 


1C. 
17. 
18. 

19. 

a. 

23. 
24. 


28. 
». 
SO. 
31. 


1811. 
DAY. 


I. 
2. 
3. 

4. 

5. 


AUG. 


8.18 

8.14 
8.06 
8.09 
8.12 
3.08 

3.08 
8.00 
8.07 
3.J2 
8.04 

8.08 
8.02 
8.00 
8.03 
8.14 

8.17 
8.22 
8.17 
4.60 
4.06 
a5.26 


8EPT. 


4.01 
4.24 
8.88 
8.72 
8.04 

4.12 
8.62 
8.66 
8.86 
8.88 

8.48 
8.48 
8.41 
8.85 

8.86 

8.48 
8.87 

8.80 
8.28 
8.28 

8.22 
3.40 
8.88 
8.84 
8.26 

8.24 

3.18 
3.18 
8.61 
8,88 


OCT. 


8.86 
4.06 
8.68 
8.80 
8.68 

8.40 
3.62 
8.40 
8.84 
8.88 

8.89 
846 

8.82 
8.80 
8.82 

8.86 
8.27 
1)4.81 
4.28 
4.08 

4.80 
4.16 
4.87 
4.47 
4.26 

4.10 

8.88. 

8.88 

8.78 

8.75 

8.70 


NOV. 


8.60 
8.61 
3.65 
8.68 
8.60 

8.50 
3.84 
8.06 
8.68 
8.60 

8.46 
8.47 
8.61 
8.45 
8.52 

8.66 
8.48 
C4.42 
8.88 
8.82 

8.88 
8.80 
3.64 
3.88 
8.76 

8.64 
8.61 
3.60 
3.85 
8.64 


DEC. 


8.61 
8.60 
8.66 
8.62 
8.68 

•3.58 
•8.66 
•8.56 
•8.64 
8.64 

8.46 
8.44 
8.44 
8.88 
8.62 

8.84 
8.80 
8.72 
8.68 
3.65 

8.62 
8.72 
4.41 
3.84 
8.76 

8.77 
4.17 
3.80 
8.92 
8.71 
3.76 


aMax.  5.61'  at  4.24  p.  m. 
bMax.  5.60T  at  4.40  p.  m. 
cMax.  4.6'  at  4.88  p.  m. 
'Interpolated.     Chain  broken, 
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LEHIGH  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Lehigh  river,  the  second  largest  tributary  of  the  Delaware 
river  from  Pennsylvania,  drains  approximately  1,375  square  miles, 
in  the  central-eastern  portion  of  the  State.  Rising  in  the  Pocono 
plateau  in  the  southwest  corner  of  Wayne  county,  it  follows  a  wind- 
ing course,  generally  southeasterly  to  its  mouth  at  Easton,  its  length 
being  approximately  100  miles,  while  the  air  line  distance  from  its 
source  to  its  mouth  is  only  45  miles. 

The  sources  of  the  upper  tributaries  lie  among  the  Pocono  hills, 
which  are  sparsely  inhabited,  and  largely  forested.  The  slope  of  the 
river  is  steep,  with  numerous  rapids,  water  falls,  and  glacial  lakes. 
The  stream  falls  about  10  feet  per  mile  until  within  15  or  20  miles 
of  the  mouth,  where  it  enters  the  rolling  farm  lands  of  Lehigh  and 
Northampton  counties,  where  its  slope  reduces  to  4  or  5  feet  per  mile. 
In  this  portion  of  the  valley  is  much  cultivated  land  and  numerous 
large  cities  and  boroughs,  among  the  most  important  being  Allen- 
town,  South  Bethlehem,  Bethlehem,  and  Easton. 

Numerous  of  its  lower  tributaries,  among  them  the  Little  Lehigh, 
Jordan,  Monocacy  and  Saucon  creeks,  drain  limestone  areas,  thus 
augmenting  the  dry  weather  flow.  From  the  west,  where  the  Lehigh 
passes  the  anthracite  coal  fields,  the  tributaries  bring  in  quantities 
of  culm  and  mine  water. 

The  chief  tributaries  are  Tobyhanna,  Bear,  Black,  Mahoning,  Big, 
Lizard,  Aquauchicola,  Jordan,  Little  Lehigh,  Monocacy  and  Saucon 
creeks. 

The  banks,  especially  in  the  upper  portion,  are  high  and  rocky, 
and  below  Mauch  Chunk  and  White  Haven  the  valley  assumes  the 
nature  of  a  gorge.  The  bed  is  rock  throughout  most  of  its  length, 
in  places  overlain  by  a  thin  layer  of  drift,  and  in  its  lower  section, 
behind  the  navigation  dams,  extensive  silting  has  taken  place. 

The  Lehigh  Coal  and  Navigation  Company  operates  a  canal  and 
slack  water  system  of  navigation  on  the  lower  45  miles,  consisting  of 
10  dams  and  locks,  and  several  short  sections  of  canal  connecting 
the  pools.    Considerable  water  power  is  developed  along  this  canal. 

Numerous  towns  and  industries  in  the  lower  section,  in  which  por- 
tion of  the  valley  population  and  industries  are  quite  congested,  use 
the  river  water  for  domestic  and  industrial  purposes,  but  its  impure 
condition  and  high  sediment  content,  make  purification  a  requisite. 

The  basin,  which  is  long  arid  narrow,  is  subject  to  an  annual  aver- 
age precipitation  of  45  to  50  inches. 
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The  flow  has  been  measured  from  September  22,  1902,  to  February 
33,  1905,  and  from  April  26,  1909,  to  date,  at  South  Bethlehem,  12 
miles  above  the  mouth. 


DELAWARE  BASIN— STATION  NO.  13. 


LEHIGH  RIVER  AT  SOUTH  BETHLEHEM. 


DESCRIPTION  OP  STATION. 

This  station  was  established  by  the  United  States  Geological  Sur- 
vey, September  22nd,  1902,  on  the  New  street  bridge,  connecting 
Bethlehem  and  South  Bethlehem,  and  was  operated  until  February 
13th,  1905,  by  Lehigh  University.  On  that  date  it  was  discontinued, 
and  was  re-established  by  the  Water  Supply  Commission  of  Pennsyl- 
vania, at  the  same  point,  on  April  26th,  1909.  The  present  equipment 
consists  of  a  standard  chain  and  weight  gage,  similar  to  that  pre- 
viously employed,  the  new  datum  being  0.09  feet  higher  than  the 
old.  The  elevation  of  the  zero  of  the  present  gage  is  210.64  feet  above 
mean  tide,  referred  to  the  following  bench  marks:  Bench  Mark  No. 
1— Shelf  in  fourth  course  from  bottom  on  right  hand  downstream 
corner,  third  pier  from  left  bank,  elevation  223.55  feet  above  sea 
level,  or  12.91  feet  above  zero  of  gage.  Bench  Mark  No.  2  is  No. 
72  of  L.  V.  R.  R.,  on  iron  pin  set  in  south  pier  of  New  street  bridge 
at  elevation  232.87  feet  above  sea  level,  or  22.23  feet  above  zero  of 
gage.  The  length  of  chain  is  43.05  feet  to  low  water  marker  and 
33.05  feet  to  high  water  marker. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  a  point  on  hand-rail 
over  center  of  pier,  between  third  and  fourth  trusses  from  left  bank. 
The  channel  is  straight  both  above  and  below  the  station  and  the 
bed  is  of  sand  and  gravel.  The  right  bank  is  high  and  does  not  over- 
How,  while  the  left  is  low  and  subject  to  overflow  at  high  stages. 
The  Lehigh  canal  follows  the  left  bank  and  passes  over  Monocacy 
creek,  and  under  left  span  of  bridge.  Monocacy  creek  passes  under 
canal  on  left  bank,  and  under  bridge,  entering  the  river  a  short  dis- 
tance below.  Canal  is  measured  at  Main  street  bridge,  one-third  of 
a  mile  above,  the  discharge  reduced  by  tail  race  flow  of  ice  plant  and 
grist  mill,  which  use  canal  water  between  two  bridges,  is  added 
to  river  discharge  as  measured  at  New  street  bridge.     There  is  a 
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spillway  from  the  canal  into  the  creek  at  the  aqueduct,  so  that  the 
canal  cannot  be* measured  at  New  street  bridge.  The  gage  1b  read 
twice  daily  by  J.  E.  Santee,  the  toll  collector  at  the  bridge. 

Since  the  establishment  of  this  station  42  discharge  measurements 
have  been  made,  by  the  United  States  Geological  Survey,  Lehigh 
University  and  the  Water  Supply  Commission  of  Pennsylvania. 

The  rating  tables  below  have  been  compiled  by  the  United  States 
Geological  Survey,  as  well  as  all  the  data  from  1902  to  1905  inclu- 
sive. Three  rating  tables  have  been  computed,  made  necessary  by 
certain  changes  in  the  river  channel. 


DISCHARGE  MEASUREMENTS,  LEHIGH  RIVER,  AT  SOUTH  BETHLE- 
HEM, NORTHAMPTON  COUNTY,  PA. 

(Drainage  area  1,285  square  miles,) 


No. 


l 

9 
8 

4 

6 
6 

7 
8 

0 

10 

11 

12 

13 

14 
15 

16 


Date. 


Hydrographer. 


i 


• 

g 

• 

■ 

1 

o 

Si 

to 

*4 

o 

? 

.2 

08 

dt 

c 

a 

£3 

«9 

to 

V 

< 

* 

£ 

■9 

5 

Remarks. 


1002. 
Sept.  22 
Nov.   14 
Nov.   20 

1008. 
June   26 
Aug.     8 
Oet.    1» 

1904. 
July    21 
Nov,     7 

1908. 
Feb.    17 

Sept.  14 

1909. 
Mar.   26 

April  17 

April  21 

April   24 
May     1 


May  2 

i 

17  I  May  2 

18  I  May  8 

19  !  May  8 

20  May  15 
June  29 


21 

22 

23  I  Oct. 

24  !  Oct 
25 

26 


Sept.  29 

2 

6 

Oct.     13 

Nov.    18 

27  Dec.     15 

28  Dee.    18 

29  Dee.    17 


Paul, 
Rice,  -. 
Bice,  .. 


Hoyt,  . 
Hoyt,  . 
Sawyer, 


Taylor,    . . 
Oomstock, 


Feet. 
840 


808 
287 

O180 
000 

279 
293 


Bolster,    ^    339 

Grant,    i    208 


Grant, 

Oonklfng,   

Grant 


880 
884 

881 


Greenough, 
Oonklfng,    . 

Oonklfng,    . 

Oonklfng,    . 

Oonklfng,    . 

Oonkllng,    . 

Ryder 

Grant,    — 
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Poole 

Poole,   — 

Poole,    

Poole,   

Poole,   

Poole,  — 

Poole,  

Poole,   — 


388 
381 
333 
320 

285 

277  I 
278 

278  i 
282  . 
273  I 
330  i 


Sq.  ft. 

787 
879 
880 

1100 

909 

2180 

780 
923 

1940 

674 


1739 
1920 
1518 


2147 
2280 
2244 

2084 

2058 

1219 

876 

693 
675 


Ft. 
per 

1.49 
1.78 
1.02 

2.14 
1.68 
4.84 

1.10 
1.38 

4.15 

0.68 

3.49 
8.11 
2.84 


4.21 

4.86 

4.80 

3.91 

8.82 

2.14 

1.16 

0.71 
0.61 


674  I  0.57 

752  I  0.88 

660     0.54 

1318     2.64 


Feet. 

8.22 

2.7 

2.5 

3.41 
2.78 
8.46 

2.20 
2.60 

5.48 

1.92 

6.29 

4.08 

4.64 

4.86 
8.26 

6.68 

6.00 

6.08 

6.90 

3.00 

2.60 

1.87 
1.80 
1.80 
2.18 
1.78 
8.96 
8.09 
8.00 


Sec.-ft, 

U71 
1696 
1480 

2480 

1688 

10680 


1270 

8060 

466 

0069 

6980 

4304 

6708 
9054 

10007 

9809 

8154 

7866 

2606 

1019 

494 
414 
884 


1875 
1419 


Add  15  sec. 

canal. 
Add   38   sec. 

canal. 

Add  88  see. 

canal. 
Add  47  see. 

canal. 
Add  48  sec. 
canal. 


Add  48 

canal. 
Add  00  see. 

canal. 
Add  67  sec. 

canal. 
Add  88  sec. 

canal. 
Add  33  sec. 

canal. 
Add  80  sec. 

canal. 
Add  86  see. 

canal. 


feet  for 

ft.  lor 

feet  for 

feet  for 

feet  for 

feet  for 

feet  for 

feet  for 

feet  for 

feet  for 

feet  for 

feet  for 
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DISCHARGE  MEASUREMENTS,  LEHIGH  RIVER,  AT  SOUTH  BETHLE- 
HEM, NORTHAMPTON  COUNTY,  PA. 


No. 


Date. 


Hydrographer. 


m 

a 

o 

*» 

2 

« 

vt 

• 

o 

A 

OS 
V 

a 

4 

30 
31  ! 

se; 

33  ! 

34 
35 

36  i 
87  . 
38  ! 
39 

40 

41  i 

42  , 


1910. 

Jan,  5,  .  Poole, 

Jan.  22,     Poole, 

Feb.  21,     Poole, 

Feb.  23,     Poole, 

Mar.  1,  '  Poole, 

April  18,  ;  Poole, 

April  25,  I  Poole, 

April  25,     Poole, 


Feet.  Sq.  It. 


April  27, 
Oct.     31, 
1911. 

Jan.  14, 
Mar.  22, 
Nov.    25, 


Poole,   .., 
Rcussner, 

Reussner, 
Reussner, 
Ryder,  .., 


286 
852 
338 
341 
845 
340 
348 
348 
347 
272 

812 
806 
210 


796 
4523 
1521 
1907 
2908 
1908 
2835 
2675 
2219 

678 


"3 

> 

a 


Ft. 
per 
sec. 
0.96 
6.76 
2.82 
3.54 
4.80 
3.70 
8.97 
4.80 
4.19 
0.68 


1355  2.75 
1028  1.75 
1257  2.45 


t 

m 

4» 

a 

M 

» 

« 

r      §• 

a 

4) 

A 

$ 

c 

Q 

Remarks. 


Feet. 

8ec.-ft. 

2.23 

768 

18.28 

30586 

4.48 

4293 

5.68 

6745 

8.58 

14209 

5.64 

7056 

7.38 

11261 

7.89 

12843 

6.58 

9308 

1.65 

426 

4.17 

3782 

3.01 

1801 

8.78 

8086 

DISCHARGE  TABLE  FOR  LEHIGH  RIVER  AT  SOUTH  BETHLEHEM, 
NORTHAMPTON  COUNTY,  FROM  SEPTEMBER  22,  1902,  to  DECEM- 
BER 2,  1902. 
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to 
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to 

u 
to 

to 

i        * 

CO 

© 

Q 

1        O 

i    °       i 

i 

5  !l 

O 

Q 

1       © 

1 

Q 

Feet.    ' 

Sec.-ft. 

• 
',      Feet. 

8ec.-ft. 

i      Feet. 

Scc.-ft. 

Feet. 

Sec.-ft. 

.1 

Feet. 

Sec.-ft. 

1.70 

615 

.80 

1900 

.90 

3860 

5.00 

6890 

.20 

12100 

.80 

700 

.90 

2060 

1            4.00 

4070 

.20 

•  6880 

i           .40 

12660 

.90 

790 

3.00 

2210 

.10 

4290 

.40 

7380 

.60 

13220 

2.00  , 

885 

.10 

2370 

.20 

4510 

.60 

7880 

.80 

13780 

.10  ' 

985 

.20 

2540 

.30 

4740 

.80 

8380 

8.00 

14360 

.20 

1100 

.30 

2710 

.40 

4970 

6.00 

8900 

1          .20 

14940 

.30 

1220 

.40 

2890 

.50 

5200 

.20 

9420 

.40 

15520 

.40 

1840 

1             .69 

3070 

!'             .60 

5430 

.40 

WvJ 

i 

.50 

1470 

.60 

3260 

.70 

5670  | 

.60 

10470 

.60 

1610 

1              .70 

3450 

.80 

,        5910  , 

.80 

11010 

.70 

1750 

.80 

3650 

1              .90 

6150 

7.00 

11550 

l_ 

i 

NOTE. — The  above  table  Is  not  applicable  for  ice  or  obstructed  channel  conditions.  It  's 
based  on  3  discharge  measurements  made  during  1902,  and  the  form  of  the  later  curves,  and 
is  *efl  defined  between  gage  heights  2.2  feet  and  2.8  feet. 
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DISCHARGE  TABLE  FOR  LEHIGH  RIVER,  AT  SOUTH  BETHLEHEM, 
NORTHAMPTON  COUNTY,  FROM  DECEMBER  3,  1902,  TO  FEBRUARY 
13,  1905. 
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Feet. 
1.70 

.80 
.90 
2.00 
.10 
.20 
.SO 
.40 
.50 
.00 
.70 


Sec. -ft. 

Feet. 

410 

.80 

485 

.90 

560 

8.00 

640 

.10 

780 

.20 

830 

.80 

980 

.40 

1040 

.50 

1160 

.60 

1280 

.70 

1410 

.80 

Sec. -ft. 

Feet. 

1660 

.90 

1690 

4.00 

1840 

.10 

1990 

.20 

23,40 

.30 

2800 

.40 

2470 

.60 

2640 

.00 

2820 

.70 

3000 

.80 

8180 

.90 

Sec. -It. 

Feet. 

8870 

6.00 

8560 

.20 

8750 

.40 

8960 

.60 

4150 

.80 

4860 

6.00 

4660 

.20 

4770 

.40 

4990 

.60 

5210 

.80 

5440 

7.00 

Sec. -It. 

Feet. 

6670 

.20 

6150 

.40 

6630 

.60 

7180 

.80 

7630 

8.00 

8130 

9.00 

8640 

10.00 

9160 

11.00 

9680 

12.00 

10200 

10740 

Sec. -ft. 
11280 
11820 
12880 
12940 
13509 
16420 
19490 
22730 
26130 


[*-' 


NOTE.— The  above  table  Is  not  applicable  for  fee  or  obstructed  channel  conditions.  It  Is 
based  on  4  discharge  measurements  made  during  1908-4,  and  the  forms  of  later  curves,  and 
tc  well  defined  between  gage  heights  2.1  feet  and  8.6  feet,  and  fairly  well  above  gage  height 
3.5  feet. 


DISCHARGE    TABLE    FOR    LEHIGH    RIVER,    AT    SOUTH    BETHLEHEM, 
NORTHAMPTON   COUNTY,    FROM    APRIL   26,    1909. 
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';                        Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

?                                  1.40 

150 

.10 

1775  ^ 

.80 

4970 

.50 

9169 

10.00 

19180 

.50 

205 

i           .20 

1920 

.90 

5200 

.60 

9420 

11.00 

22400 

r                          .eo 

260 

1           .30 

2075 

6.00 

5430 

.70 

9680 

12.00 

25780 

.70 

820 

.40 

2235 

.10 

6670 

.80 

9940 

13.00 

29830 

.80 

385 

.50 

2400 

.20 

5910 

.90 

10206 

14.00 

33040 

.90 

455 

.60 

2570 

.30 

6150 

7.00 

10470 

15.00 

86890 

2.00 

530 

.70 

2746 

.40 

6300 

.10 

10740 

16.00 

40860 

.10 

615 

.80 

2926 

.50 

6635 

.20 

11010 

17.00 

44950 

'                                     .20 

705 

.90 

3106 

.60 

6880 

.30 

11290 

18.00 

49160 

.30 

800 

4.00 

8290  1 

.70 

7130 

.40 

11660 

19.00 

53450 

»                                       .40 

900 

.10 

S480 

.80 

7380 

.50 

11825 

20.00 

57850 

I                                   .50 

1010 

.20 

3680  i 

.90 

7680 

.60 

12100 

21.00 

62350 

K                                    .60 

1126 

.30 

3880  1 

6.00 

7880 

.70 

12380 

22.00 

66950 

.70 

1246 

.40 

4090  , 

.10 

8130 

.80 

12660 

.80 

1870 

.60 

4300 

.20 

8380 

.90 

12940 

.90 

1500 

.60 

4520 

.30 

'     8640 

8.00 

13220 

i 

3.00 

i- 

1635 

.70 

4740  1 

.40 

8000 

9.00 

16120 

i 

NOTE.—  The  above  table  is  not  applicable  for  ice  or  obstructed  channel  conditions.  It  la 
based  on  discharge  measurements  made  during  1908-1910,  and  subsequently,  and  is  well  defined 
below  gage  height  15  feet. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  LEHIGH  RIVER, 
•  AT  SOUTH  BETHLEHEM,  NORTHAMPTON  COUNTY,  PENNA. 


1. 

2. 
3, 
4. 

a. 


6.  - 

7.  - 

8.  -. 

9.  - 
10,  .. 


11. 
1£. 
13. 
14. 
15. 


16. 
17. 

ia. 

19. 
20 

21. 

a. 

23. 
24, 
25. 

28. 

so. 

31. 


1902. 


DAY. 


SEPT. 


Q  H 


2.80 
2.10 
2.07 
2.70 

8.85 
8.00 
6.10 
6.75 
6.60 


Dts. 


1100 
985 
065 

1760 

16400 

14400 

9160 


7880 


OCT. 


G  H 


6.00 
0.00 

6.20 
4.66 
4.66 

5.46 
4.95 
4.60 
4.80 
8.90 

8.65 
6.57 
5.76 
4.96 
4.46 

4.16 
8.85 
3.70 
8.65 
8.56 

8.30 
3.15 
8.10 
2.95 
2.90 

2.90 
2.85 
5.15 
4.80 
4.80 
3.90 


Iris. 


8900 

8900 
6880 
5550 
5320 

7500 
6270 
5200 
4740 


7800 
8260 
6270 
5080 

4400 
8760 
8450 
8860 

8160 

2710 
2460 
2870 
2280 
2050 

2050 
1980 
6760 
6910 
4740 
8800 


NOV. 


G  H 


8.65 
8.66 
3.40 
8.30 
3.20 

8.80 
8.25 
3.10 
2.95 
2.85 

2.80 
2.75 
2.70 
2.70 
2.70 

2.65 
2.65 
2.55 
2.56 
2.60 

2.50 
2.50 
2.60 
2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
2.50 


Dls. 


8360 
8160 
2890 

2710 
2640 

2710 
2620 
2870 
2180 
1980 

1900 
1820 
1750 
1750 
1750 

1680 
1680 
1540 
1540 
1470 

1470 

1470 
1470 
1470 
1470 

1470 
1470 
1470 
1470 
1470 


DEO. 


G  H 


2.50 
2.50 
2.80 
2.90 
2.90 

2.90 

2.90 
2.90 
2.45 
2.45 

2.60 
2.60 
2.65 
2.70 
2.70 

4.30 
8.60 
5.90 
6.00 
4.60 

4.80 

12.20 

8.25 

6.85 

5.55 

6.00 
4.60 
4.20 
4.00 
3.90 
3.80 


Dis. 


1470 
1470 
1650 
1699 
1690 

1690 
1690 
1690 
1100 
1100 

1160 
1280 
1340 
1410 
1410 

4150 
15200 
7880 
6670 
4560 

5210 
26800 
14200 

9080 

7000 

5670 
4770 
3950 
3560 
3870 
3180 


Canal  closed  during  1902  on  account  of  flood  during  that  year. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  LEHIGH  RIVER, 
AT  SOUTH  BETHLEHEM,  NORTHAMPTON  COUNTY,  PENNA. 


1906. 

JAN. 

FEB. 

DAY. 

G  H 

Dig. 

6H 

Di8. 

1 - 

2,  _ — 

8.4 
8.4 
S.4 
8.4 
8.8 

8.9 
10.10 

7.9 
5.9 
5.4 

4.8 
4.6 
4.8 
4.1 
8.8 

8.7 
8.6 
8.6 
8.5 
8.6 

8.5 
8.8 
8.2 
8.0 
2.8 

2.4 
8.8 
8.1 
8.0 
2.9 
2.9 

2470 
2470 
8470 
2470 
2800 

2800 
20000 

19220 
7880 
0680 

4770 
4580 
4150 
8760 
8180 

8000 

2820 
2880 
2840 
8840 

2840 
2800 
2140 
1840 
1550 

1040 
2800 
1990 
1840 
1690 
1890 

2.8 

2.7 
9.0 
9.0 
9.0 

2.0 
2.8 

2.6 
2.6 
2.6 

9.0 

2.0 
9.0 

1560 
1410 

8.  - - : 

4 - 

1280 
1989 

6.  _ 

1280 

6 

1980 

vrn 

8 

9.   _ 

1*80 
128) 

10 - 

11,   _ __ 

1280 
1280 

12, 

12S0 

18 - - 

1280 

14 .-— 

16 

16 - 

17.   

18     

.— 

— — 

19 

20 

21 

22 _ 



23 ._ 

24 

26 - 

is _ 



27 _ 

20 __ 

— 

80 

81.   

— 

Discontinued  Feb.  13,  1905. 
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ESTIMATED    MONTHLY    DISCHARGE,   LEHIGH   RIVER,   AT   SOUTH 

BETHLEHEM,  NORTHAMPTON  COUNTY, 

(Drainage  area  1,235  square  miles.) 


MONTH. 


1902. 
September  (2240).     .'. 

October 

November 

December,   


January.  

February,   

March,    

April.  

May.    

June.  

July.    

August 

Septemoer.  .. 

October.  

November.    .. 
December.  


1903. 


The   year. 


Discharge  In  Second-feet. 


1904. 
January.   

February*  

March.    — 

April. 

May.   

June 

July 

August.    

September.   

October.    — 

November.    

December 


The  year. 


January,  .... 
February  (1-18), 


a  1906. 


April  (2640). 

May ~ 

June,    

July.    

August.    

September,  .. 

October.  

November.    .. 
December.   ... 


1909. 


Run-off. 


Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 
mile. 

Depth  in 
inehej. 

15400 

966 

6660 

6.88 

1.80 

8900 

1980 

4810 

8.90 

4.50 

3300 

1470 

1940 

1.67 

1.7a 

96900 

uoo 

4710 

9.61 

4.9 

-  =  =  ===* 

====== 

™ ==*=*■* 

====== 

====== 

6270 

1410 

8980 

9.49 

2.* 

17800 

8140 

4160 

9.97 

«.a 

20100 

1040 

6690 

4.69 

6.2 

9160 

1990 

4800 

8.48 

S.fe 

1840 

776 

1200 

..972 

1.12 

4000 

606 

1960 

1.89 

1.77 

380O 

976 

1870 

1.60 

\M 

4820 

1080 

2280 

1.86 

2.11 

8040 

976 

1690 

1.89 

1.44 

86800 

976 

8789 

9.01 

8.47 

8180 

880 

1880 

LOB 

L» 

8880 

980 

1870 

1.61 

1.74 

25800 

606 

2760 

2.23 

30.1? 

8900 

980 

1940 

1.67 

i.a 

9040 

1160 

8890 

1.80 

l.fii 

£0000 

2140 

6040 

4.08 

4.74 

9610 

1660 

8870 

9.65 

2.98 

1690 

980 

1940 

1.00 

Lift 

8180 

780 

1600 

1.80 

1.46 

3280 

640 

1260 

1.02 

1.1* 

1960 

776 

1110 

.90 

1.0* 

2860 

686 

1080 

.88 

.98 

8660 

876 

1780 

1.40 

1.61 

2040 

1200 

1600 

1.91 

1.83 

4160 

880 

1890 

1.07 

i.a 

20000 

040 

1940 

1.67 

21.40 

====== 

====== 

**=»«»■*«« 

»—«■*  =*= 

s"="ss    j 

20000 

1040 

8790 

8.07 

&:a  [ 

1660 

1880 

1810 

1.06 

.a  1 

====== 

==t»=== 

■=,=saa 

====== 

======  1 

7180 

8860 

4460 

8.60 

.47   1 

9640 

1880 

8800 

9.7* 

3.14   \ 

2140 

1090 

1410 

1.14 

l.i: 

1690 

5S8 

785 

.686 

.78 

648 

806 

478 

.887 

.44 

696 

268 

444 

.860 

.40 

778 

278 

424 

.848 

.4D 

444 

278 

970 

■909 

M 

9000 

260 

UOO 

.999 

1.* 

Be-eetablJ 

ished  Apr. 

96,   1909. 

a  Station  discontinued  Feb.  18.  1906. 
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ESTIMATED   MONTHLY    DISCHARGE,   LEHIGH   RIVER,   AT   SOUTH 

BETHLEHEM,  NORTHAMPTON  COUNTY. 


MONTH. 


January 

February,     ... 

March 

April 

May _ 

June,    

July _ 

August,    ...—- 

September. - 

October, 

November,    ... 
December,    


1910. 


The  year. 


Discharge  In  Second-feet. 


Maximum. 


82290 

10100 

14800 

13800 

£060 

4180 

1140 

788 

915 

444 

856 

1940 


Minimum. 


January,  _ 
February, 
March,    ... 

April 

May,    

June,  

July 

August.    .. 
September, 
October,    . 
November, 
December, 


1911. 


The  year. 


82200 


8100 
2430 
5000 
4990 
2880 
9840 
I860 
10200 
11000 
7800 
4200 
3680 

—  m  ■        — —  ■  '      4 

11000 


508 

944 

1420 
855 

1300 
1240 
858 
217 
294 
160 
800 
872 


Mean. 


2819 


4552 


Ban-off. 


Second-feet 

per  square 

mile. 


2069 

2089 

704 

428 

512 
808 
639 
749 


160 


1170 


800 

2100 

678 


009 

884 

826 

1240 

I860 

1440 

884 


1807 


1354 
1887 
8219 
1220 
2445 
909 
1179 
2212 
3111 
2248 
2280 

2066 


2.288 
2.042 
8.686 
8.015 
2.185 
1.651 
0.570 
0.846 
0.415 
0.249 
0.509 
0.606 


1. 


2.172 
1.096 
1.528 
2.606 
0.968 
1.980 
0.736 
0.954 
1.791 
2.519 
1.816 
1.806 

1.696 


Depth  In 
Inches. 


2.082 
2.126 
4.250 
8.864 
2.519 
1.642 
0.657 
0.899 
0.468 
0.287 
0.568 
0.699 


19.806 


2.504 
1.141 
1.762 
£.908 
1.139 
2.209 
0.849 
1.100 
l.vlro 
2.904 
2.026 
2.082 

22.022 
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DELAWARE  BASIN—STATION  NO.  14. 


DELAWARE  RIVER  AT  RIEGELSVILLE,  N.  J. 


This  station  was  established  by  the  United  States  Geological  Sur- 
vey, July  3,  1906,  on  the  three  span,  steel  suspension,  toll  highway 
bridge,  at  Riegelsville,  N.  J.  A  chain  gage  is  attached  to  the  up- 
stream handrail  in  the  middle  span  20'  from  the  east  pier.  The 
length  of  chain  from  center  of  rivet  to  bottom  of  weight  is  43.64, 
(Jan.  30,  1912),  the  elevation  of  zero  being  arbitrary  datum.  A 
H.  M.  is  located  on  top  of  steel  part  of  downstream  cable  anchorage 
on  New  Jersey  side,  which  is  40.76  feet  above  zero  of  the  gage.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the 
bridge,  and  the  initial  point  is  the  face  of  the  left  abutment.  The 
channel  of  the  river  is  straight  both  above  and  below  the  station, 
the  left  bank  being  high  and  never  overflowing,  while  the  right  bank, 
although  high,  is  subject  to  overflowing  during  extreme  high  waters. 
The  bed  of  the  stream  is  gravel  and  boulders,  and  fairly  permanent, 
with  from  12'  to  15'  depth  of  water  during  ordinary  stages.  This 
gage  is  read  twice  daily  by  John  H.  Deemer,  the  toll  collector  at  the 
bridge  and  by  co-operation  with  the  United  States  Geological  Survey, 
this  Department  receives  weekly  report  cards. 

The  Delaware  Division  Canal  parallels  the  river  along  the  Penn- 
sylvania shore  about  200'  from  the  river,  and  is  measured  at  a  high- 
way bridge,  a  short  distance  above  the  river  bridge. 

Since  the  establishment  of  this  gage  16  discharge  measurements 
have  been  made. 
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DISCHARGE    MEASUREMENTS,    DELAWARE    RIVER,    AT   RIEGELS- 

VILLE,  N.  J. 

(Drainage  area  6,430  square  miles.) 


No.     Dote. 


1 

2 
3 


* : 

9   I 
ft  ! 

r 
8! 

9 

10, 
11 
12  | 

13 


a 
o 


9 


to 

« 

to 


2? 

£3 

00 


Remarks. 


1900. 
July     8, 

1907. 
Oct.     18. 

190B. 
Feb.    17, 


Feb.  17, 

Feb.  17, 

Feb.  18, 

Feb.  18, 

Feb.  19, 

May  8, 

May  9. 

May  18, 

Sept.  1, 

Sept.  16, 


1909. 

14  |  April  28, 

15  •  July      9, 
10    Sept.     4, 


Feet. 

Follansbee  &  Winter,      488 

j 

Grant 473 

Bolster  &  Reckord,—      517 


do                  ,  517 

do                   !  517 

do  617 

do                      |  517 

do                     |  517 

Henshaw  A  Barrows,  516 

do  517 

Barrows.  , ;  506 

Bolster,   '  407 

Grant,    — 444 


do 

do 
Bolster  &  Bice, 


I     508 

449 

1     437 


Ft. 

Sq.  ft. 

per 
sec. 

Feet. 

4440 

1.93 

4.52 

4200 

1.58 

4.14 

10800 

7.46 

17.10 

10800 

7.31 

10.05 

0820 

0.78 

15.20 

7740 

6.02 

11.16 

7500 

4.91 

10.87 

6700 

4.21 

0.16 

8730 

5.91 

13.10 

8180 

6.17 

13.93 

6320 

8.85 

8.11 

3200 

0.47 

1.99 

3085 

0.36 

1.75 

6128 

3.58 

8.01 

3485 

0.78 

2.60 

3160 

0.43 

1.82 

Sec. -It. 
8.650 
6.680 

80,600 


75,300 
6H.WX) 
88,900 
37,300 
28.200 
51,600 
66.700 
21,200 
1,490 

1.120 


21,898 
2,707 
1,300 


Add  246  sec.   ft.   for 

canal. 
Float       measurement 
using  ice  cakes.    No 
water  in  canal. 
No  water  in  canal, 
do 
do 
do 
do 


Add  294  sec.    ft.    for 

canal. 
Add  290  sec.   ft.    for 

canal. 

Add  222  sec.   ft.   for 

canal. 

Add   257  sec.    ft.    for 

canal. 

Add  261  sec.    ft.    for 

canal.  Strong  wind 

blowing  upstream. 


10 
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DISCHARGE  TABLE  FOR  DELAWARE  RIVER,  AT  RIEGELSVILLB,  N.  J. 

FROM  1906  TO  1912. 


• 

1 

• 

i 

i 

t 
4* 
£2 
M 

• 

height. 

• 

V 

• 

Xi 

& 

OS 

as 

as 

«8 

as 

6 

"§ 

& 

"§ 

aa 

"§ 

& 

■s 

& 

•g 

5 

as 
O 

s 

as 

© 

s 

as 
© 

ao 

s 

as 
© 

g 

Feet. 

1.60 
.60 
.70 
.80 
.00 

2.00 
.10 
.20 
.30 
.40 
.60 
.00 
.70 
,80 
.00 

3.00 
.10 
.20 
.80 
.40 
.60 
.00 
.70 
.80 
.00 

4.00 
.10 
.20 
.80 
.40 
.60 
.60 


Sec.-ft. 

Feet. 

810 

.70 

060 

.80 

1080 

.90 

1200  . 

■  5.00 

1860 

.10 

1600 

.20 

1080 

.80 

1860 

.40 

2010 

.60 

2200  > 

.60 

2400  1 

.70 

2600 

.80 

2810 

'  .90 

3030  > 

6.00 

8260  > 

.10 

8600 

.20 

3750 

.80 

4000 

.40 

4260 

.50 

4680 

.60 

4800 

.70 

6080 

.80 

6860 

.00 

6650 

7.00 

5060 

.10 

6250 

.20 

6660 

.80 

6870 

.40 

7100  1 

.50 

7610 

.60 

7830  j 

.70 

8160 

.80 

Sec.-ft. 

8490 
8820 
9160 
9500 
9840 
10190 
10640 
10800 
11250 
11610 
11980 
12350 
12720 
13100 
18480 
13860 
14260 
14640 
16040 
16440 
16650 
16260 
16680 
17100 
17530 
17960 
18400 
18840 
19290 
19740 
20200 
20660 


Fleet. 

.90 
8.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 
9.00 
.10 
.20 
.30 
.40 
.60 

.m 

.70 
.80 
.90 

10.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

11.00 


Sec.-ft. 
21180 
21600 
22080 
22660 
28050 
23640 
24040 
24640 
26050 
26560 
26080 
26900 
27180 
27660 
28200 
28750 
29300 
29860 
80420 
30000 
81560 
82180 
32710 
38290 
83880 
84470 
36060 
36660 
36260 
86860 
87470 
38080 


Feet. 
.10 
.20 
.80 
.40 
.50 
.60 
.70 
.80 
.90 

12.00 
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.40 
.60 
.60 
.70 
.80 
.90 
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.00 
.70 
.80 
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.20 


Sec.-ft. 
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39310 
39930 
40660 
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42460 
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49740 
60420 
61100 
51790 
62480 
68170 
53870 
64570 
56270 
56970 
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67390 
58100 
56810 
69580 


Feet. 
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ESTIMATED  MONTHLY  DISCHARGE,  DELAWARE  RIVER  AT  RIEGELS- 

VILLE,  N.  J. 

(Drainage  area  6,430  square  miles.) 


month. 


a  1906. 
July 

AUfUSt,     _ 

September _ 

October. _ 

November,    

December,    

bieo?. 

January, 

February,  

March,    

April,  

May 

June,  

July, _— 

August,     __ _ 

September,   - 

October, 

November,   

December __ _ 

The  year,   

01908. 

January.  - 

February.   

March, 

April 

May.    ._ 

June, - 

July.    _._ 

August,    — 

September, 

October,    

November,    

December.    

The  year,  — 


Discharge  In  Second- feet. 


Maximum. 


11200 
8850 


14700 
20300 
10800 


48400 
8500 
53900 
19700 
11500 
12800 
WOO 

sax) 

14G00 

28800 

81600 

106000 


Minimum. 


106000 


35700 

96900 

66000 

36700 

55300 

18500 

7190 

2600 

3170 

11200 

8030 

4400 


90900 


Mean. 


3520 
2600 
1760 
2240 
4560 
4290 


8290 
8600 
3780 
7770 
6220 
4030 
2050 
1470 
1320 
6140 
11100 
7770 


1320 


5080 

5950 

12000 

11200 

11200 

3080 

1830 

1500 

906 

1320 

2850 

2050 


5950 
4980 
2880 
5600 

8450 
7490 


Run-off. 


Second-feet 

per  square 

mile. 


17900 

5610 

21300 

11800 

8960 

7090 

3640 

1780 

4900 

10600 

21800 

25400 


11700 


906 


14800 

18900 

30200 

18200 

22200 

6040 

3240 

1860 

1250 

3040 

3810 

3290 


10600 


.969 
.818 
.491 
.899 
1.89 
1.19 


2.78 

.87 

3.81 

1.79 

1.48 

1.15 

.61 

.32 

.81 

1.68 

S.44 

3.97 


1.86 


2.80 
2.94 
4.70 
2,86 
3.60 


.547 
.838 
.238 
.616 
.686 
.624 


1.67 


Depth  in 
Inches. 


1.12 
.94 
.66 
1.04 
1.52 
1.37 


3.20 

.91 

3.82 

8.00 

1.66 

1.28 

.70 

.37 

.90 

1.94 

8.84 

4.58 


86.19 


2.66 

8.17 

6.48 

8.19 

4.04 

1.10 

.63 

.38 

.87 

.69 

.71 

.60 


J.75 


a  In  order  to  determine  the  discharge  per  square  mile  and  the  run  off  depth  m  inches,  280 
F«cond-feet  were  added  to  the  dally  discharge  during  the  period  July  1  to  December  14  .before 
computing  the  discharge  per  square  mile.  Hence  the  first  three  columns  represent  the  actual 
discharge  available  in  the  river,  and  the  two  columns  remaining  represent  the  actual  run-off 
from  the  drainage  area  above 'Riegelsville,  Including  the  discharge  of  the  canal. 

bin  order  to  determine  the  discharge  per  square  mile  and  the  run-off  depth  In  Inches,  280 
-«eond-feet  were  added  to  the  daily  discharge  during  the  period  April  8  to  December  12,  1907, 
before  computing  the  discharge  per  square  mile.  Hence  the  first  three  columns  represent  the 
aetcal  discharge  available  in  the  river,  and  the  two  columns  remaining  represent  the  actual 
run-off  from  the  drainage  area  above  Riegelsville,  including  the  discharge  of  the  canal. 

eln  order  to  determine  the  discharge  per  square  mile  and  the  run-off  depth  In  inches,  280 
fttond-feet  added  to  the  daily  discharge  during  the  period  April  6  to  December  9,  before 
computing  the  discharge  per  square  mile.  Hence  the  first  three  columns  represent  the  actual 
discharge  available  In  the  river,  and  the  two  columns  remaining  represent  the  actual  run-off 
from  the  drainage  area  above  Riegelsville,  Including  the  discharge  of  the  canal. 
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ESTIMATED  MONTHLY  DISCHARGE,  DELAWARE  RIVER  AT  RIEGELS- 

VILLE,  N.  J. 

(Drainage  area  6,480  square  miles.) 


Discbarge  In  Second-feet. 


MONTH. 


Maximum. 


January,   ... 

February!  - 

March,    

April 

May __. 

June 

July, 

August, 

September,  . 

October,  

November,    . 
December.   .. 


a  1900. 


78700 

09100 

85200 

45000 

40400 

J  2700 

4310 

3030 

2050 

1990 

1900 

17800 


Minimum. 


8680 
6070 
7960 
10200 
7260 
4480 
2010 
1470 
1170 
1290 
1120 
1880 


Mean. 


18500 
29600 
16800 

19400 
20100 
7190 
2800 
1980 
1560 
1540 
1410 
8680 


Tbe  year, 


January,  ... 
February,  .. 
March,    ..... 

April,    

May 

June.   __. 

July 

August,    

September,  . 
October,  — 
November,  . 
December,   _. 


b  1910. 


99100 


94600 

25300 

93500 

66700 

27900 

13100 

5060 

4590 

3500 

1830 

5060 

6250 


1120 


1400 
4370 
13900 
6986 
6810 
5020 
1680 
1420 
1420 
1130 
1280 
1830 


9958 


12200 

9000 

83900 

19400 

12200 

8820 

2890 

2100 

2210 

1380 

3290 

3030 


Run-off. 


Second-feat 

per  square 

mile. 


2.10 
4.60 
2.68 
8.00 
3.17 
1.16 
.477 
.350 
.288 
.281 
.261 
.589 


1.53 


1.900 

1.540 

5.300 

3.050 

1.940 

1.410 

.491 

.369 

.385 

.257 

.554 

.482 


The  year, 


January,  .. 
February,  . 
March,    

June,  

July 

August,    

September, 
October,  ... 
November. 
December,  . 


clOll. 


94600 


45700 
10200 
51100 
48100 
12700 
54600 
5360 
18000 
26G00 
36300 
22600 
22600 


1130 


6950 
4530 
4530 
12400 
8750 
4260 
2700 
1500 
3880 
5080 
8490 
8160 


9270  ' 


12700 

6290 

12800 

22000 

6640 

13000 

3670 

3140 

7410 

15200 

12000 

12400 


1.470 


1.98 

.98 

2.02 

S.M 

1.07 

2.05 

.61 

.58 

1.19 

2.41 

1.91 

1.94 


Depth  in 
Incbei. 


8.4J 

4.79 

3.06 

3.41 

3.63 

1.28 

.55 

.40 

.32 

.82 

.29 

.C8 


21.16 


2.190 

1.600 

6.110 

3.4O0 

2.240 

1.570 

.570 

.43) 

.430 

.300 

.(SO 

.SCO 


20.030 


2.28 
l.<fi 
2.38 
8.97 
1.2S 
2.& 
.71 
.61 
1.33 
2.78 
2.13 
2.24 


The  year, 


54600 


1500 


10700 


1.70 


22.92 


i 


a  In  order  to  obtain  the  discharge  per  square  mile  and  the  run-off  depth  in  inches,  270 
second-feet  were  added  March  19  to  December  19,  1909,  before  computing  the  discharge  per 
square  mile.  Hence  the  first  three  columns  contain  the  actual  discharge  available  in  the  river, 
while  the  remaining  two  columns  represent  the  actual  run-off  from  the  drainage  area  above 
Riegelsville,  including  the  discharge  of  the  caqal. 

bin  order  to  determine  tbe  discharge  per  square  mile  and  the  run-off  depth  In  inches, 
270  second-feet  were  added  to  the  daily  discharge  during  the  period  March  10  to  December  8. 
before  computing  the  discharge  per  square  mile.  Hence  the  first  three  columns  represent  tbe 
actual  discharge  available  in  the  river,  and  the  two  columns  remaining  represent  tbe  actual 
run-off  from  the  drainage  area  above  Riegelsville,  including  the  discharge  of  the  canal. 
.  c  In  order  to  determine  the  discharge  per  square  mile  and  the  run-off  depth  in  Inches,  270 
second-feet  were  added  to  the  daily  discharge  during  the  period  March  10  to  December  7,  before 
computing  the  discharge  per  square  mile.  Hence  the  first  three  columns  represent  the  actual 
discharge  available  in  the  river,  and  the  two  columns  remaining  represent  the  actual  run-off 
from  drainage  area   above  Riegelsville.  including  the  discharge  of  the  canal. 
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DELAWARE  BASIN— STATION  NO.  15. 


TOHICKON  CREEK  AT  POINT  PLEASANT,  PA. 


Tohickon  creek  pises  in  the  western  part  of  Bucks  county,  Pa.,  and 
flows  eastward  into  the  Delaware  at  Point  Pleasant.  Its  drainage 
area  comprises  about  102  square  miles,  the  greater  part  being  farm' 
land  under  a  high  degree  of  cultivation,  the  original  forest  cover 
having  been  almost  entirely  cut  away..  The  stream  is  subject  to  very 
sudden  freshets,  and  during  heavy  rains  large  quantities  of  surface 
soil  are  eroded.  The  fall  of  the  stream  from  its  source  to  the  gaging 
station  is  about  600  feet  in  28  miles.  The  average  yearly  rainfall 
over  this  watershed  is  from  45  to  50  inches. 

The  gaging  station  is  located  about  one-eighth  mile  above  the 
month  of  the  creek,  and  the  records  show  the  discharge  of  practically 
the  entire  drainage  area.  Continuous  records  of  flow  have  been  ob- 
tained each  year  since  1883,  with  the  exception  of  1900,  by  the  Phila- 
delphia Bureau  of  Water,  Department  of  Public  Works,  under  the 
personal  supervision  of  John  E.  Codman. 

An  automatic  gage  is  used  to  obtain  a  continuous  record  of  gage 
height.  The  lower  part  of  the  rating  curve  has  been  developed  from 
the  computed  discharge  over  a  weir,  and  the  discharge  at  high 
stages  is  determined  from  a  curve  developed  from  current-meter 
measurements.    The  rating  curve  is  well  defined. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey,  and  the  Philadelphia  Bureau  of  Water. 
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DAILY  DISCHARGE,  IN  SECOND-FEET,  OF  TOHICKON  CREEK  AT  POINT 

PLEASANT,  BUCKS  COUNTY,  PENNA. 


l 
•2 


1883. 
DAY. 


SEPT. 


Dig. 


•  -■ 

8.  .. 

4,  - 

6.  - 


11. 
12, 
18. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
2*2, 
23, 
24, 
26. 

26. 
27. 
28. 
29. 
80. 
81. 


« - 

7 

8 

io.'  ~~"~~™; 


4 
7 
7 


11 
5 

4 

3 
4 
2 
2 
5 

6 
8 
6 
6 
5 


OCT. 


DIs. 


NOV.        DEC 


Dta. 


Dto. 


s 

90 

40 

6 

56 

M 

10 

89 

43 

28 

88 

SI 

24 

26 

13 

11 

26 

37 

11 

80 

11 

11 

80 

til 

18 

86 

a 

7 

85 

12J 

12 

151 

81 

7 

118 

41 

9 

79 

41 

5 

64 

41 

7 

48 

41 

18 

29 

41 

15 

20 

41 

7 

20 

41 

9 

16 

41 

18 

28 

41 

12 

17 

110 

12 

21 

ino 

13 

18 

10' 

456 

18 

100 

189 

21 

10 

99 

24 

10> 

95 

220 

1ft) 

69 

166 

2fti 

866 
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ESTIMATED   MONTHLY   DISCHARGE,   TOHICKON   CREEK,  AT  POINT 

PLEASANT,  BUCKS  COUNTY. 

(Drainage  area  102  square  miles.) 


MONTH. 


1888. 

October,    

November 

December.- 

1884. 

January,  

February, , 

March,    

April 

May 

June,   

July 

August 

September, 

October,    

November 

December,   

The   year,    

1885. 

January 

February 

March,    

April 

May,    

June,   

July 

August,    

September,  

October 

November 

December,   

The  year,   

1886. 

January 

February.   

March _. 

April.   

May 

June,   - 

July, 

August,    __. 

September,   

October,    

November,    

December - 

The  year,  

1887. 

January,   . __. 

February _ 

March i 

April. 

May 

June 

July 

August,    

September 

October 

November. 

December,    — 

The  year, 


Discharge  In  Second-feet. 

Ban-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 
mile. 

Depth  in 
Inches. 

687 

3 

77 

.75 

.86 

220 

15 

58 

.52 

.68 

260 

81 

86 

.84 

.97 

3492 

SSI 

703 

6.88 

7.9S 

2412 

892 

990 

9.69 

10.45 

1871 

808 

580 

5.68 

6.55 

408 

15 

176 

1.71 

1.91 

849 

9 

57 

.66 

.65 

4379 

4 

314 

8.07 

3.54 

2309 

5 

242 

2.37 

2.78 

103 

3 

25 

.24 

.28 

29 

2 

7 

.07 

.06 

260 

0 

12 

.12 

.14 

869. 

10 

108 

1.06 

1.18 

2372 

44 

853 

3.45 

3.98 

4379 

0 

297 

2.91 

89.42 

2614 

82 

401 

3.92 

4.52 

1886 

58 

340 

8.83 

3.47 

1027 

51 

265 

2.59 

2.99 

3664 

29 

415 

4.06 

4.53 

186 

12 

44 

.43 

.50 

15 

1 

7 

.07 

.08 

326 

0 

20 

.20 

.28 

1489 

I 

112 

1.10 

1.27 

8 

1 

8 

.03 

.08 

244 

1 

81 

.80 

.35 

1187 

23 

236 

2.31 

2.68 

809 

80 

158 

1.55 

1.79 

8664 

0 

169 

1.66 

22.34 

3862 

83 

888 

8.80 

4.38 

6404 

87 

910 

8.90 

9.27 

2698 

35 

882 

3.74 

4.31 

3692 

24 

488 

4.29 

4.78 

2121 

17 

804 

2.97 

3.42 

1030 

18 

129 

1.26 

1.41 

378 

9 

69 

.68 

.78 

22 

2 

9 

.09 

.10 

6 

1 

2 

.02 

.02 

17 

1 

4 

.04 

.05 

2064 

7 

180 

1.76 

1.96 

1016 

23 

212 

2.07 

2.39 

6404 

1 

252 

2.47 

82.87 

~" —  Z- T  —      ~~Z  Z*Z  ~ 

"t—  n  —  ~  n. 

=  =  — = —  — 

—  —  —  =  =  =: 

—  =  =r  =;  =•  •— 

2644 

100 

449 

4.89 

5.08 

2867 

107 

517 

5.06 

5.27 

1638 

48 

842 

3.85 

3.86 

312 

24 

98 

.91 

1.01 

069 

15 

87 

.85 

.98 

1483 

9 

110 

1.08 

1.20 

1856 

10 

145 

1.42 

1.64 

1883 

16 

173 

1.69 

1.95 

849 

10 

88 

.87 

.41 

90 

7 

28 

.28 

.27 

79 

9 

24 

.23 

.26 

1201 

20 

288 

2.77 

3.20 

2544 

7 

190 

1.86 

25.11 
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ESTIMATED   MONTHLY   DISCHARGE,   TOHICKON   CREEK,  AT   POINT 

PLEASANT,  BUCKS  COUNTY. 

(Drainage  area  102  square  miles.) 


■ 

Discharge  In  Second-feet. 

Bun-off. 

MONTH. 

Maximum. 

Minimum . 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1888. 

January _. _ 

.February,- 

March.    .   ._ ._ __ 

8492 

2768 

2669 

2019 

92 

48 

11 

3489 

5646 

993 

1130 

2689 

86 

104 

79 

82 

28 

8 

2 

4 

9 

32 

49 

68 

671 
687 
666 

898 

46 

16 

7 

167 

499 

138 

286 

310 

6.69 

6.28 

5.44 

8.86 

.46 

.15 

.07 

1.54 

4.88 

1.85 

2.80 

8.06 

6.44 
6.72 
6.28 

April 

4.28 

May 

June. 

.62 

.17 

July.   .: 

August,    -. 

.08 
1.78 

September. 

October,    

5.44 
1.56 

November,    

3.12 

December,   _ 

3.49 

The  year,  

6646 

2 

801 

2.96 

39.88 

1889. 
January    

1630 

819 

2567 

2126 

911 

807 

4714 

2602 

8028 

2958 

3394 

606 

4714 

1680 

2612 

£942 

778 

1967 

485 

687 

478 

797 

2624 

249 

1044 

72 
87 
86 
29 
16 
28 
88 
19 
9 
81 
102 
66 

389 
149 
841 
264 
161 
189 
670 
884 
817 
W7 
788 
172 

318 

181 

371 

602 

166 

270 

68 

79 

81 

112 

320 

66 

186 

3.81 
1.46 
8.34 
2.58 
1.48 
1.85 
5.58 
8.27 
8.10 
2.03 
7.17 
1.68 

4.39 

February 

1.52 

March 

3.86 

April _ 

2.87 

May.   

June,  .    _- _._ _ ._ 

1.71 
2.08 

July _ 

6.48 

August,     _ _ 

3.77 

September,   _ 

3.40 

October ___ 

2.34 

November.    __ — -j 

December,   _ 

8.00 
1.94 

'The  year,   _ 

9 

46 
76 
64 
86 

24 
16 
4 
9 
10 
18 
21 
28 

3.11 

1.77 
3.64 
6.89 
1.6* 
2.66 
0.67 
0.77 
0.79 
1.10 
3.13 
0.62 
1.82 

42.34 

1890. 

January.  .    

February _ 

March     

2. (Ml 
8.790 
6.791 

April. 

May.    _ 

June,   -          

1.807 

8.065 
0.748 

July,    

0.888 

August,    

0.911 

September,    

1.227 

October,    __ 

8.609 

November,    

0.692 

1.522 

The  year,  

2942 

4 

204 

2.00 

27.081 

1891. 

January.   .    — 

February,     

2451 

1726 

2858 

814 

61 

35 

611 

3159 

596 

212 

386 

1670 

67 

97 

79 

27 

12 

6 

3 

14 

7 

6 

7 

83 

645 

640 

440 

144 

26 

17 

81 

849 

86 

89 

68 

879 

5.83 
5.28 
4.86 
1.41 
0.24 
0.17 
0.79 
8.41 
0.83 
0.88 
0.67 
8.71 

6.146 

5.498 

March,    - — 

April,    

6.027 
1.578 

May.          

.277 

July 

October,    ' 

.190 
.911 
8.931 
.926 
.438 

December,   _    — - 

.686 
4.277 

2858 

3  1               226 

2.21 

29.829 

I 

/ 
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ESTIMATED   MONTHLY   DISCHARGE,   TOHICKON  CREEK,   AT  POINT 

PLEASANT,  BUCKS  COUNTY. 

(Drainage  area  102  square  miles.) 


MONTH. 


1892. 


January 

February 

March 

April, 

May.    

June 

July 

August,    

September,  ... 

October. 

November,    ... 
December,   


Discharge  in  Second-feet. 


Maximum. 


The  year,  .. 


January,   — 
February,   ... 

March,    

April 

May.    

June,  

July.    

August,    

September.   .. 

October,    

November,    .. 
December,    .. 


1898. 


The  year, 


January,   .. 
February,  . 

March 

April,  

May 

June. 

July, 

August,    ... 
September. 

October. 

November, 
December.   . 


1884. 


The  year. 


8158 
287 

1646 
191 

1888 
666 
466 
101 
227 
17 

2962 


Minimum. 


8168 


1406 

2697 

2400 

1908 

2994 

217 

25 

1814 

884 

.506 

1288 


2994 


187 
1608 
1174 
1288 
8660 

287 
68 
85 
8666 
1674  , 
1196  I 
3342  I 


S650 


January,   . 
February, 
March,    ... 

April.  

May 

June,   

July 

August,    .. 
September, 
October,    _ 
November. 
December. 


1895. 


The  year, 


2942 

902 

1519 

3857 

861 

58 

648 

810 

6 

27 

78 

420 

3857 


79 

86 

66 

88 

89 

14 

6 

8 

5 

4 

t> 

49 


Mean. 


68 

78 

78 

41 

81 

9 

8 

8 

13 

10 

46 

75 


41 
66 
61 

47 
16 

6 
8 

4 
2 
7 

89 
42 


62 

35 

114 

41 

28 

7 

7 

4 

2 

2 

9 

6 

2 


660 
U0 


77 

188 

66 

46 

29 

24 

8 

292 

148 


Ban-off. 


Second-feet 

per  square 

mile. 


167 


197 
656 
402 


40 

10 

189 

76 

56 

244 

275 


227 


71 

878 

276 

209 

760 

49 

17 

10 

$06 

186 


318 


235 


351 

167 

476 

426 

62 

25 

71 

82 

8 

8 

20 

69 

142 


6.68 
1.16 
4.24 
0.76 
1.84 
0.64 
0.44 
0.28 
0.24 
0.08 
2.8b 
1.46 


Depth  in 
inches. 


1.64 


1.98 
6.41 
8.98 
2.87 
3.26 
0.89 
0.10 
1.86 
0.74 
0.54 
2.89 
2.69 


2.22 


0.69 
8.66 
2.70 
2.06 
7.44 
0.48 
0.17 
0.10 
3.00 
1.82 
2.40 
3.09 


i 


2.90 


8.44 
1.64 
4.A6 
4.17 
0.61 
0.26 
0.70 
0.81 
0.08 
0.08 
0.20 
0.68 

1.89 


6.548 

1.210 

4.888 

.837 

2.121 

.714 

.507 

.323 

.fc8 

.092 

3.191 

1.6ft 


22.401 


2.225 
6.675 
4.531 
3.202 
8.758 
0.485 
0.115 
1.668 
0.8* 

2.697 
3.101 


29.7ft 


0.795 

3.801 

8.118 

2.287 

8.578 

0.536 

0.198 

0.115 

3.347 

2.(108 

1.0J1 

3.568 


81.106 


3.908 

1.708 

5.872 

4.652 

.708 

.27V 

.807 

.357 

.033 

.002 

.223 


18.861 
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B8TIMATBD   MONTHLY  DISCHARGE,   TOHICKON  CREEK,  AT  POINT 

PLEASANT,  BUCKS  COUNTY. 

(Drainage  area  102  square  miles.) 


Discharge  In  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Seeond-feet 

per  square 

mile. 

Depth  In 
Inches. 

1896. 
March,    ...  - 

827 
6615 
8848 

297 

146 

86 

2417 

118 
1665 
1130 
1851 

280 

4 

47 
35 
20 
7 
4 
5 
8 
8 

10 
19 
27 

48 
486 
486 

67 

27 

16 
226 

16 
102 

94 
214 

71 

0.47 
4.26 
4.76 
0.66 
0.26 
0.16 
2.21 
0.16 
1.00 
0.92 
2.09 
0.69 

0.642 
4.694 
5.488 

Aprfl, __    

May 

June,  .      ..    

July 

September,   

0.786 
0.800 
0.179 
2.548 
0.184 
1.116 

October 

1.061 

November,    ._ . 

2.382 

December,   

0.796 

Hie  year    

6615 

im 

2812 

927 

1464 

8688 

2889 

1817 

746 

42 

21 

1400 

8136 

3 

28 

49 

47 

15 

20 

9 

4 

8 

4 

8 

6 

49 

160 

160 

287 

194 

142 

411 

157 

238 

*6 

11 

7 

168 

862 

1.47 

1.57 
2.81 
1.90 
1.89 
4.02 
1.54 
2.32 
0.68 
0.11 
0.07 
1.60 
8.54 

19.875 

1897. 
January, 

1.810 

2.916 

Mareb 

2.190 

April,  _ 

1.551 

May. :.:::_:_.:::::::::::: 

Jane, 

4.685 
1.718 

July _ 

2.675 

August,    -        _ 

.726 

September 

.123 

October,  _    

November, __ _ 

December,   

.081 
1.786 
4.081 

The  year.   ... 

8688 

2890 

4160 

1078 

810 

2940 

66 

20 

674 

15 

612 

3461 

2982 

8 

86 

66 

89 

58 

69 

4 

2 

5 

4 

8 

27 

23 

188 

828 
897 
162 
195 
447 

17 
7 

66 
8 

64 
412 
875 

1.79 

3.21 
8.89 
1.69 
1.91 
4.87 
0.17 
0.07 

o.«-» 

0.08 
0.53 
4.03 
8.67 

24.301 

1896. 
January,   . 

8.701 

February    

4.061 

March,   _    _• 

April,    

1.883 
2.181 

May 

June,  .. _.             .  . 

5.038 
0.190 

July 

August*    - 

September, 

0.061 
0.749 
0.069 

October 

0  611 

XoTemper,    _ 

4.496 

December.   

4.231 

The  year, _ 

4160 

3 

206 

2.01 

27.201 

1890. 

January,   

February 

March _ 

2032 

3222 

2819 

1828 

85 

27 

19 

417 

1622 

146 

921 

918 

79 

66 

208 

89 

9 

2 

8 

2 

9 

9 

80 

28 

419 

646 
797 
144 

22 
7 
7 

90 
271  | 

17 

94  ! 

113  i 

[ 

4.11 

6.86 

7.81 

1.41 

.22 

.07 

.07 

■  oo 

2.66 
.17 
.92 

1.11 

4.738 
5.571 
9.004 

April.  .   __ _ _ _._    _ 

May 

1.573 
0.254 

June,  

July 

august,    , 

.078 

.081 

1.015 

September,   

2.968 

October _ 

November,    __ 

.196 

1.026 

December.  _    

1.280 

The  year,   1 

8222 

2 

211  j 

2.07 

27.784 
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ESTIMATED   MONTHLY   DISCHARGE,  TOHICKON  CREEK,  AT   POINT 

PLEASANT,  BUCKS  COUNTY. 

(Drainage  area  102  square  miles.) 


i 


MONTH. 


Discharge  In  Second-feet. 


Maximum. 


January.   .. 
February,  . 

March 

April,  ...... 

May 

June.   

July 

August,    — 
September, 
October,  ... 
November, 
December,   . 


a  1900. 


The  year, 


January 

February,   

March 

April 

May 

June.   

July 

August,    

September,    .. 

October,  

November,    .. 
December,   ... 


1901. 


The  year, 


January,  ... 
February,  - 

March 

April 

May,    

June.   

July 

August.    

September.  . 
October,  ... 
November.  . 
December,   .. 


1902. 


Minimum. 


1768 

11 

8358 

3388 

1219 

289 

7 

893 

008 

52 

201 

4039 


The  year, 


January.  - 
February, 

March,    

April 

May,    

June - 

July,    

August,    — 
September. 
October.  .. 
November. 
December, 


1903. 


4039 


2969 

8408 

5068 

1772 

166 

110 

515 

37 

2291 

2616 

435 

4200 


12 
4 
9 

31 
7 
8 
8 
4 
7 
5 
4 

19 


5958 


The  year. 


1889 
3498 
2204 
2260 
38 

640 
1766 

897 

340 
4968 

243 
1857 


89 
10 

48 

10 

7 

8 

3 

8 

2 

23 

21 

54 


2 


Mean. 


219 

500 

248 

110 

79 

31 

61 

17 

8 

13 

35 

62 


i 


4968 


68 

87 

01 

28 
4 
3 
5 
5 
8 
5 
16 
23 


110 


145 

9 

461 

404 

202 

58 

5 

123 

40 

17 

27 

622 


Run-off . 


Second-feet 

per  square 

mile. 


176 


220 

020 


203 
28 
18 
52 
14 


377 

74 

071 


260 


3 


885 
443 
894 
886 

15 
142 
207 

80 

57 
310 

88 
280 


225 


2.14 

4.89 

2.43 

1.14 

.77 

.80 

.00 

.17 

.08 

.18 

.84 

.61 


1.13 


1.42 

.09 

4.52 

3.96 

1.98 

.57 

.05 

1.21 

.3ft 

.17 

.26 

0.10 


1.78 


2.10 

0.08 

6.17 

1.99 

.27 

.13 

.51 

.14 

2.18 

8.70 

.73 

0.58 


2.55 


Depth  in 
Inches. 


2.497 
5.092 
2.802 
1.272 


.835 
.093 
.196 
.039 
.150 
.379 
.703 


15.0ft") 


1.687 

.094 

5.211 

4.418 

2.283 

.65* 

.058 

1.S95 

.435 

.196 

.290 

7.033 


28.680 


2.49 

6.38 

7.11 

2.22 

.81 

.15 

.59 

.16 

2.43 

4.27 

.81 

7.59 


8.77 
4.34 
3.86 
8.80 

.15 
1.40 
2.03 

.79 

.50 
3.10 

.37 
2.81 


2.20 


84.40 


4.346 
4.510 
4.450 
4.240 

.173 
1.562 
2.34<> 

.911 

.e?5 

3*57l 

.413 

2.6€3 


29.816 


a  Computed  by  J.  £.  Codman.  from  rainfall  and  monthly  flow  of  Neshaminy  and  PcrklomeD 
creels. 
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ESTIMATED   MONTHLY   DISCHARGE,   TOHICKON  CREEK,   AT   POINT 

PLEASANT,  BUCKS  COUNTY. 

(Drainage  area  102  square  miles.) 


MONTH. 


January,  

February.  

March,   

April,  

May, 

June.  

July. 

August 

September 

October 

November,   

December.  


1904. 


The  year. 


January _. 

February  

March 

April __ 

May 

June 

July 

August.    

September.   

October 

November,    

December 

The  year. 


January.   

Pebruary 

March.   

April. 

?»y 

June 

My,   

August    .. 

September 

October,    

November,    

December. 


1906. 


1906. 


Hie  year. 


January,   

Pebruary.   

March.    

April, 

May _„. 

June    

July.'  ._ 

August - 

September,   

October, 

November, 

December 

The  year. 


1907. 


Discharge  In  Second- feet. 

Ban-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  in 

mile. 

Inches. 

8358 

116 

412 

4.03 

4.646 

8090 

28 

214 

2.00 

2.254 

1736 

65 

354 

8.46 

3.989 

1494 

21 

183 

1.79 

1.997 

715 

7 

46.0 

.459 

.529 

1119 

18 

162 

1.49 

1.662 

OAR 

ZOO 

11 

49.6 

.486 

.659 

1415 

18 

229 

2.24 

2.582 

4395 

4 

268 

2.62 

2.812 

2004 

14 

156 

1.69 

1.752 

487 

23 

116 

1.14 

>            1.272 

656 

17 

80.6 

.788 

.909 

4895 

4 

188 

1.83 

24.968 

4174 

58 

298 

2.87 

8.81 

79 

68 

61.1 

.599 

.624 

2687 

32 

709 

6.96 

8.01 

764 

30 

106 

1.04 

1.16 

26 

5 

16.8 

.160 

.184 

21 

3 

8.8 

.086 

.006 

86 

2 

6.8 

.062 

.071 

8353 

4 

281 

2.26 

2.61 

1129 

18 

177 

1.74 

1.941 

817 

12 

88 

.863 

•99<) 

2167 

8 

ISO 

1.27 

1.42 

1081 

24 

219 

2.15 

2.48 

4174 

2 

170 

1.67 

22.92 

1860 

68 

242 

2.87 

2.732 

1760 

68 

285 

2.80 

2.395 

2990 

44 

424 

4.16 

4.796 

8200 

80 

887 

8.30 

8.682 

944 

4 

67.1 

.(!58 

7f»<> 

1000 

7 

88.9 

.828 

.918 

611 

6 

42.4 

.416 

.480 

728 

6 

60.7 

.407 

.573 

15 

3 

5.8 

•  Oof) 

.063 

188 

4 

36*3 

.350 

.411 

824 

14 

106. 

1.04 

l.iro 

1860 

21 

198 

1.94 

2.237 

8200 

3 

152> 

1.49 

20.206 

2070 

98 

878 

8.71 

4.28 

404 

27 

187 

1.34 

1.40 

2980 

2fi 

743 

7.28 

s.sn 

1420 

36 

129 

1.26 

1.41 

562 

22 

98.6 

.918 

1.06 

1040 

14 

99.3 

.974 

1.09 

164 

6 

35.8 

.351 

.40 

27 

3 

8.6 

.083 

.10 

4120 

5 

884 

3.76 

4.20 

2640 

23 

283 

2.77 

3.19 

1760 

66 

444 

4.35 

4.85 

1             2650 

61 

434 

4.26 

4.90 

4120 

8 

264 

2.69 

35.27 
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ESTIMATED   MONTHLY   DISCHARGE,   TOHICKON   CREEK,   AT   POINT 

PLEASANT,  BUCKS  COUNTY. 

(Drainage  area  102  square  miles.) 


MONTH. 


1908. 

January — 

February 

March,    

April. 

May.    

June.   . 

July 

August,    

September,   - — 

October,    

November — 

December.  ..\_ 

The  year, - 

1900. 
January,  - 

February*   - 

March.    

April.  

May.    

June.  

July,    

August,    - 

September,   

October,  -,. 

November,    

December.  ? 

The  year,  - - 

1910. 

January,   

February 

March,    

April 

May.    

June,   

July.    - 

August,    

September 

October,    

November,    — . 

December,  

The   year, 

1911. 

January,   

February,   _ 

March. 

April 

May,    — - v 

June,    ^- 

July - 

August.    - 

September — 

October,    _ — 

November,    .............. — ......... 

December,   

The  year, 


Discharge  In  Second-feet. 

Ban-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 
mile. 

Depth  in 
inches. 

1700 

58 

245 

2.40 

2.77 

2770 

44 

478 

4.64 

5.00 

2200 

68 

819 

8.18 

8.61 

171 

81 

69.8 

.66 

.72 

1880 

86 

800 

2.94 

3.89 

162 

10 

82.6 

.82 

.86 

100 

4 

17.6 

.178 

.20 

42 

8 

9.4 

.002 

.11 

21 

2 

5.8 

.OCT 

.06 

267 

2 

82.7 

.821 

.87 

20 

5 

14.7 

.144 

.16 

206 

9 

50.2 

.492 

.57 

2770 

2 

180 

1.28 

17.32 

2880 

88 

245 

2.40 

2.77 

8060 

40 

550 

5.89 

5.61 

810 

84 

229 

2.26 

2.59 

1260 

24 

277 

8.72 

3.01 

482 

20 

97.8 

.959 

1.11 

488 

11 

52. 

.510 

.57 

13 

4 

7.0 

.wo 

.08 

8 

2 

4.0 

.089 

.04 

6 

2 

2.8 

.028 

.03 

7 

2 

8.7 

.0»» 

.w 

87 

8 

11.2 

.110 

.12 

2824 

7 

158. 

1.50 

1.73 

8060 

S 

186. 

1.8S 

17.78 

8890 

7 

664 

6.510 

7.505 
4.890 

2607 

61 

476 

4.697 

8064 

22 

882 

8.265 

3.752 

8650 

11 

878 

8.706 

4.185 

ae 

21 

61 

.698 

.690 

1124 

14 

117 

1.147 

1.2S0 

12 

2 

5 

.049 

.OCT 

468 

2 

30 

.294 

.389 

400 

4 

75 

.786 

.820 

17 

2 

7 

.069 

.080 

1518 

8 

123 

1,206 

1.S4* 

782 

8 

102 

1.000 

1.153 

3650 

2 

197 

1.939 

26.M7 

2086 

60 

281 

2.756 

8.176 

691 

62 

189 

1.368 

1.419 

1848 

62 

279 

2.785 

8.153 

1624 

28 

227 

2.226 

2.4S2 

67 

4 

27 

.265 

.300 

484 

10 

69 

.676 

.755 

641 

6 

73 

.716 

.836 

2524 

4 

100 

.980 

1.180 

1823 

10 

110 

1.078 

1.208 

1598 

82 

826 

3.196                S.685 

2480 

81 

338 

8.814  >              8.697 

1218 

59 

268 

2.627 

3.089 

2524 

* 

186 

1.828 

24.  WI 
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DELAWARE  BASIN— STATION  NO.  16. 


DELAWARE  RIVER  AT  LAMBERTVILLE,  NEW  JERSEY. 


DESCRIPTION  OF  STATION. 

This  station  was  established  July  22,  1897,  by  the  United  States 
Geological  Survey,  and  was  discontinued  April  1st,  1908.  The 
original  gage  was  a  standard  chain  gage  attached  to  the  covered  toll 
bridge  at  Lambertville,  N.  J.  The  datum  of  this  gage  was  2.0  feet 
below  that  of  the  United  States  Weather  Bureau  gage  painted  on 
the  first  bridge  pier,  and  was  referred  to  a  copper  bolt  set  in  the  sill 
of  the  extreme  south  door  on  the  east  side  of  the  station  of  the  Penn- 
sylvania Bailroad;  elevation  27.82  feet.  This  bench  mark  is  No.  9, 
of  the  Pennsylvania  Bailroad  and  has  an  elevation  of  72.69  feet  above 
sea  level.  The  bridge  to  which  the  original  gage  was  attached  was 
carried  away  in  the  flood  of  October  10-11,  1903,  and  from  that  date 
until  July  22,  1904,  gage  heights  were  read  from  a  temporary  gage 
on  one  of  the  piers.  On  the  latter  date  a  standard  chain  gage  was 
attached  to  the  new  steel  bridge  which  occupies  the  site  of  the  old 
wooden  bridge  and  set  to  the  same  datum  as  the  original  chain  gage; 
length  of  chain,  30.46  feet.  At  the  time  the  new  gage  was  installed 
a  second  bench  mark  was  established  on  the  top  of  the  bolt  in  the 
fifth  course  below  the  coping  on  the  upstream  face  of  the  left  abut- 
ment; elevation  14.82  feet. 

Discharge  measurements  were  made  from  the  lower  side  of  the 
bridge  to  which  ih<*  gage  was  attached.  The  initial  point  for  sound- 
ings was  on  the  Wi  bank.  The  channel  is  straight  above  and  below 
the  station.  The  \  ed  of  the  stream  is  of  gravel  and  sand  and  does 
not  change.  A  dam  located  about  a  mile  below  the  station  may 
change  slowly  and  t'uis  in  time  affect  the  stage  of  water  at  the  sta- 
tion. The  gage  was  read  twice  daily  by  Charles  H.  Naylor,  collector 
of  tolls. 

The  Delaware  Division  of  the  Pennsylvania  Canal,  running  from 
Easton,  Pa.  to  Bristol,  Pa.,  utilizes  part  of  the  total  flow  of  the  river 
at  Lambertville  on  the  western  side.  Little  or  no  water  flows  in  this 
canal  during  the  winter  period,  but  during  the  rest  of  the  year  the 
discharge  probably  averages  about  250  to  300  second-feet. 

The  Delaware  and  Earitan  canal  feeder  takes  out  water  at  Bull's 
island,  about  7  miles  above  Lambertville,  K  J.  As  indicated  by  13 
measurements  made  by  engineers  of  the  United  States  Geological 
Survey,  it  utilizes  about  356  to  535  second-feet,  or  an  average  of  468 
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second-feet  of  the  total  flow  of  the  river  at  Lambertville  on  the  east- 
erly side  throughout  the  entire  year.  This  canal  follows  the  Dela- 
ware River  to  Trenton,  N.  J.,  and  thence  runs  northeast,  following 
Millstone  and  Raritan  rivers  to  New  Brunswick,  N.  J.  In  the  win- 
ter months  the  canal  discharge  is  usually  affected  by  ice. 

During  the  period  this  gage  was  in  operation,  26  discharge  meas 
urements  were  made  by  the  United  States  Geological  Survey  and  the 
Water  Supply  Commission  of  Pennsylvania.  The  plotting  of  these 
measurements  indicates  that  one  curve  applies  from  1897  to  the 
middle  of  1902.  A  second  curve,  which  is  subject  to  question,  crosses 
the  first  curve  and  varies  from  the  former  curve  from  0  to  40  per- 
cent. This  appears  to  apply  to  the  middle  of  1906.  The  discharge  as 
measured  December  5,  1906,  is  about  50  percent,  of  that  shown  by 
Ibis  second  curve  and  the  measurement  of  October  19,  1907,  is  about 
65  percent,  thereof.  Taking  these  facts  into  consideration,  it  would 
appear  that  no  discharge  data  could  ever  be  based  on  the  daily  gage 
height  record  with  any  certainty  unless  10  or  12  measurements  could 
be  made  each  year  and  therefore  the  discharge  tables  have  not  been 
published. 

On  account  of  the  conditions  existing  at  this  station,  it  was  super- 
ceded by  a  gaging  station,  established  on  July  3,  1906,  at  Riegels- 
ville,  N.  J.,  about  30  miles  above  Lambertville,  N.  J.    The  complete 

data  on  the  Riegelsville  Station  will  be  found  on  page  92  of  this  re- 
port. 

The  following  discharge  measurements  and  daily  gage  heights  are 
taken  from  the  published  reports  of  the  United  States  Geological 
Survey. 
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DISCHARGE   MEASUREMENTS,  DELAWARE  RIVER,  AT  LAMBERT- 

VILLE,  N.  J. 

(Drainage  area  6,855  square  miles.) 


Hydrographer. 


' 

a 

a 
o 

• 

ft 

• 

• 

! 

O 

1 

1 

• 

s 

4 

9 

* 

sr 

0> 

1 

Remark*. 


I       1897. 

1  July    28, 

2  Sept.  14, 

1808. 
S    Feb.    24, 

4  Sept.  21, 
I       1890. 

5  Mar.   81, 

6  I  June     2, 

7  Sept.  19, 
'       1800. 

S.May    22, 
9  I  Sept.  27, 
1901. 

10  •  Aug.   81, 

11  ,  Oct.     80, 

1902. 

12  April   16, 

IS  '  Sept.  28, 

1908. 
H    June   27, 

15  ,  Aug.      8, 

190*. 

16  July    22, 

17  !  Nov.     7, 

1906. 
is  '  Jane   17, 

1900. 

19  <  May      It 

20  ,  July      i, 

21  1  Dee.      6, 


I       1907. 

22  Oct.     19, 

! 

1903. 

23  Feb.    18, 

i 

! 

24  Feb.  10, 
£  {  May  14, 
»  !  8ept.     1, 


Feet. 


Davis. 
Paul, 


8q.  It. 


Ft. 
per 

BAP 


do 
do 

do 
do 
do 

do 
do 

do 
do 

do 

do 


i  -■ 


Hoyt. 


do 


Taylor,   

Murphy,  .... 


Bolster, 


Foflanabee, 
Follansbee, 
Grover.    ... 


Grant,   


Bolatar  &  Beckord,-. 


do 

Barrows, 

Stevens 


910 
103(1 

811 


902 
946 


970 


973 
944 
833 


3014 

4747 

3616 


6760 
6800 

4990 


6480 


14100 


14800 
0420 
3540 


0.90 
1.83 

0.94 


2.01 
2.07 
0.99 


1.18 


7.94 


7.98 
2.94 
0.47 


Feet. 

Sec.-tt. 

6.60 
8.42 

21,881 
6,808 

7.86 
8.80 

44,481 
4,9s* 

6.30 
8.70 
2.76 

27.737 
8,410 
2,480 

6.10 
2.96 

17,760 

X,9M 

6.07 
8.66 

17,217 
0,067 

0.30 

80,088 

2.90 

8,488 

6.00 
4.18 

29,864 
7,806 

2.98 
8.94 

3,249 
0,806 

2.90 

3,386 

9.10 
6.86 
4.76 

11.600 

12,000 

4,910 

4.78 

0,480 

13.60 

112,000 

13.80 
0.24 
2.82 

114.000 

18,900 

1,660 

Add   613   see. -ft.    for 

canal  flow. 
Add  617  see. -ft.    for 

canal  flow. 

Including  canal, 
do 

do 
do 

Add  469  sec.-ft.  for 
carnal  flow. 

Not  Including  canal. 

Mot  including  canal. 

Add  448  sec.-tt.  for 
canal  flow.  Dis- 
cbarge affected  by 
ice  conditions. 

Not  including  canal. 
Canal  flow  in  canal. 

Not   including   canal. 
Usual  flow  in  canal. 
Float    measurement 
using  ice. 
do 


13 
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MEAN  DAILY  GAGE  HEIGHT,  IN  FEET,  OP  DELAWARE  RIVER.  AT 

LAMBERTVILLE,  N.  J. 


1897. 
DAY. 

JULY. 

AUG. 

SEPT. 

OCT. 

NOV 

DEC. 

1 „ 

6.70 
0.18 
6.58 
5.17 
..      5.74 

3.74 
8.88 
4.00 
8.95 

4.08 

3.91 
8.87 
8.70 
8.88 
3.00 

3.00 
3.87 
8.68 
3.41 
aS.17 

2.90 
2.95 
2.75 
2.85 
2.50 

2.55 
2.60 
2.65 
2.75 
8.05 

8.25 
3.10 
3.40 
3.10 
2.85 

2.76 
2.60 
2.65 
2.50 
2.40 

2.80 
2.20 
2.20 
2.20 
2.20 

2.20 
2.80 
2.65 
8.20 
3.85 

8.45 
8.85 
8.05 
2.75 
2.50 

8.45 
2.40 
2.45 
2.60 
2.60 

2.55 
2.70 
2.55 
2.85 
2.80 
2.25 

2.85 
8.90 
5.40 
5.15 

4.90 

4.40 
4.15 
8.95 
8.60 
4.15 

4.45 
4.60 
4.65 
4.70 
4.60 

4.85 
4.40 
4.60 
4.46 
4.85 

4.25 
4.20 
4.10 
4.10 
4.05 

8.95 
4.75 
6.80 
6.85 
5.o6 

5.36 

8 

8.    _ 

5.00 

4.75 

4,    

6.    _    

4..% 

S.3.*i 

6      

5.67 
5.87 
5.04 
4.78 
4.52 

4.70 
4.88 
4.91 
4.95 
4.70 

4.81 
4.46 
4.26 

4.16 
4.04 

3.91 
3.87 
4.00 
4.17 
4.88 

5.20 
6.08 
4.69 
4.26 
3.95 
8.74 

6.00 

7; : 

7.00 

9. 

6.10 
6.60 

10. 

11. —  — 

13 

6.40 

6.20 
5.20 
5.45 

14 : 

6.85 

15 

8.S5 

18 

17,           

10.16 
9.00 

18 _ 

7.00 

19 

6.85 

20.    _ 

21,    

22 

23 _ 

6.50 
5.25 
5.00 

4.92 
4.83 
6.12 
7.46 
8.75 
7.76 

6.20 

5.60 
5.40 
5.25 

24 - 

5.25 

26.    

4.M 

26.    

4.50 

27 

4.60 

28 - 

29.    

4.50 

t 

4.30 

81.    ..    ._.      - — 

4.25 

a  New  gage  erected, 
t  Fro  win. 


Former  reading  changed  to  refer  to  new  datum. 
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MEAN  DAILY  GAGE  HEIGHT,  IN  FEET,  OP  DELAWARE  RIVER.  AT 

LAMBERTVILLE,  N.  J. 


1807. 
DAY. 

JULY. 

AUG. 

SEPT. 

OCT. 

NOV 

DEO. 

1 

2 

S - 

6.70 
6.18 
5.58 
5.17 
..     5.74 

8.74 
S.88 
4.00 
8.96 

4.06 

8.91 
8.87 
8.70 
8.88 
8.00 

3.00 
8.87 
8.08 
3.41 
aS.17 

2.90 
2.96 
2.76 
2.85 
2.50 

2.55 
2.60 
2.65 
2.75 
8.06 

8.26 

3.10 
3.40 
8.10 
2.86 

2.76 
2.60 
2.66 
2.60 
2.40 

2.80 
2.20 
2.20 
2.20 
2.20 

2.20 
2.80 
2.65 
8.20 
8.85 

8.45 
8.86 
8.05 
2.75 
2.60 

2.45 
2.40 
2.45 
2.60 
2.60 

2.65 
2.70 
2.56 
2.86 
2.80 
2.26 

2.85 
8.90 
6.40 
5.16 

4.90 

4.40 
4.15 
8.95 
3.90 
4.16 

4.46 
4.60 
4.65 
4.70 
4.50 

4.86 

4.40 
4.50 
4.46 
4.85 

4.25 
4.20 
4.10 
4.10 
4.06 

8.95 
4.75 
6.20 
6.85 
5.d6 

fi.86 
6.00 
4.76 

4.    - 

6. 

4.66 

5.35 

8 

5.87 
6.87 
5.04 
4.78 
4.52 

4.70 
4.88 
4.91 
4.95 
4.70 

4.81 
4.46 
4.25 
4.16 
4.04 

3.91 
8.87 
4.00 
4.17 
4.88 

5.20 
5.08 
4.00 
4.25 
3.96 
3.74 

6.00 
7.00 
6.10 

9 ..           _    . 



6.60 

10 

11 

6.40 
5.90 

12,    . 

6.20 

IS 

u : 

5.46 
6.85 

16 

8.25 

16 

17.    

18 _ 

10.16 
9.09 
7.00 

U>.    

20     

6.86 
6.20 

21 

22 _ 

5.60 
6.40 

23 

5.50 
6.25 
6.00 

4.92 

4.83 
6.12 
7.46 
8.76 
7.75 

5.26 

24 - 

26 

5.26 
4.90 

26 : 

27 

28 

29 

80,    .      ._ 

4.50 
4.60 
4.50 

t 
4.20 

si.  

4.26 

a  New  gage  erected, 
t  Frown. 


Former  reading  changed  to  refer  to  new  datum. 
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MEAN  DAILY  GAGE  HEIGHT,  IN  FEET,  OP  DELAWARE  RIVER,  AT 

LAMBERTVILLE,  N.  J. 


1908. 
DAT. 

JAN. 

PES. 

MAR. 

9 

7.10 
0.86 
6.80 
6.90 
5.80 

5.90 
§.40 
5.90 
5.75 
5.40 

5.56 
6.00 
7.40 
8.00 
7.45 

6.75 
6.40 
6.06 
5.75 
6.55 

6.45 
5.80 
5.80 
5.85 
5.06 

4.90 
5.06 
4.96 
5.20 
5.00 
4.70 

5.40 

ilio" 

5.75 
5.40 

« 

6.40 
5.40 
5.80 

6.40 
6.86 

10 

11 

— — — 

6.75 
6.90 
5.65 

6.80 

12 _ 

5.70 

U 

6.00 

H 

6.70 

8.70 

18.00 

11.50 

8.40 

7.06 

6.96 

6.20 
5.90 
5.60 
5.85 
5.05 

7.00 
8.70 

6.75 
6.06 

9.40 
9.40 

17 1-. 

n 

9.45 
8.80 
8.46 

» __ 

21 

8.86 
8.20 

a 

23 

7.80 
6.90 
6.90 
7.50 

26,    __ 

29,                                         —            -          -           - 
» 

8.45 
7.76 
8.45 
9.70 
10.50 
9.86 

Feb.  MO  "river  frozen  at  gage." 

Feb.  11-12  "river  closed  from  shore  to  shore." 

Feb.  is  "Ice  on  Pa.  side  went  out  In  night. 

Feb.  u  "Another  portion  went  out." 

Feb.  15  "AH  the  rest  went  out  10:30  a.  m." 

Miilmum  14.00  ieet  on  Feb.  16. 
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The  following  estimated  monthly  discharge  from  1897  to  1902  in- 
clusive has  been  taken  from  the  published  reports  of  the  United 
States  Geological  Survey.  These  data  have  been  computed  from  a 
rating  table  determined  from  measurements  made  during  that  period. 

ESTIMATED  MONTHLY  DISCHARGE,  DELAWARE  RIVER,  AT  LAM- 

BERTVILLE,  N.  J. 

(Drainage  area  6,855  square  miles.) 


month. 


July   (28-81), 

August,    

September,  . 
October,  .... 
November,  _ 
December,   .. 


1807. 


1808. 

January,   .. 

February,   - 

Marco,    ....-—.-.--...—.. ——-._.—___ 

May/  :i~~Z~n~~I^IZZ 

June — 

July 

August,    

September,  — - - 

October,  — 

November,   ........ ._.. — ...... . 

December,   


The  year. 


Discbarge  in  Second-feet. 


Maximum. 


83420 
9660 
5475 

80060 

68540 


40740 
61860 
48780 


45420 


10800 
88700 
18576 
28220 
42060 
84860 


1809. 

January  (28  days).   

February   (13   days),    

March,    

April,    

May 

June,  — 

July 

August,    

September 

October,    . — : 

November.   

December, 


61260 


88840 


Minimum. 


7126 
2600 
2850 
2462 
10800 


8100 

11800 

12700 

0126 

10060 

6760 

2500 

8450 

4850 

8500 

11100 

12700 


Mean. 


28406 
16440 
6120 
2048 
18214 
24846 


21455 
28688 

27076 


10746 


18192 
8450 
12154 
28181 
20810 


January  (12-27), 
February  (4-28), 

March. 

April, 

May. 

June,    

July,    

August. 

September,  

October, 

November. 


1900. 


December  (21  days),  — 


68045 
57880 
14025 
10800 
11660 
10000 


18775 


22150 


48475 

81070 

87250 

87295 

20800 

8225 

11226 

6060 

6800 

8900 

14626 

20800 


2500 


14625 


27850 
15900 
4100 
1750 
8700 
1900 
2440 
4100 
6060 


6100 
16900 
9260 
10000 
5800 
2800 
1900 
2000 
2000 
1626 
2000 
6050 


18619 


21476 
26140 


84819 
8189 


6806 
6296 
9106 


102«9 
12766 


17527 
88100 
28478 
16060 


6186 
8068 

2976 

2841 

4281 

10126 


Run-off. 


Second-feet 

per  square 

mile. 


4.14 
2.26 
0.76 
0.48 
1.98 
8.62 


8.18 
4.10 
4.04 
2.66 
4.28 
1.57 
0.71 
2.65 
1.28 
1.77 
8.87 
8.01 


2.72 


2.18 
8.67 
5.78 
5.08 
1.19 

S3 

0.77 
1.88 
0.98 
1.60 
1.86 


2.56 
4.86 
8.42 
2.42 
1.89 
0.77 
0.76 
0.46 
0.48 
0.84 
0.62 
1.48 


Depth  in 
inches. 


2.62 

0.84 
0.50 

2.15 
4.17 


8.61 
4.23 
4.66 
2.97 
4.93 
1.76 
0.82 
3.06 
1.S7 
2.04 
8.76 
8.47 


86.76 


2.61 
8.82 
0.60 
6.67 
1.87 
0.62 
1.14 
0.89 
1.42 
1.07 
1.67 
2.14 


2.90 
6.08 
2.96 
t.71 
1.60 
0.86 
0.88 
0.62 
0.42 
2.22 
0.62 
1.71 
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ESTIMATED  MONTHLY  DISCHARGE,  DELAWARE  RIVER,  AT  LAM- 

BERTVILLE,  N.  J. 

(Drainage  area  6,855  square  miles.) 


MONTH. 


January,    . 
February. 
March,    ... 

April,  

May 

June 

July 

August,    — 
September, 
October,  .. 
November, 
December. 


1901. 


The  year, 


January i  b 
February,  b 

March.    

April,  

May,    ...... 

June,    

July 

August,    ... 
September, 
October.    .. 
November, 
December.   . 


1902. 


Discharge  In  Second-feet. 


Maximum. 


16826 


74890 
64075 
66620 
48110 
10000 
69740 
21200 
18050 
10800 
161410 


Minimum. 


2800 


2600 
15475 
14625 
5800 
1825 
2800 
5300 
5550 
4820 
6876 


1826 


171813 
49140 
24625 
14200 
26900 
25475 
88280 
72315 
27875 
96520 


20750 

10000 
5550 
4550 
5660 
3125 
2800 

10000 
6660 
8550 


Mean. 


6198 
a2600 


81811 

24624 

16902 

4676 

16286 

10786 

9642 

6680 

81866 


15277 


Ban-off. 


Second-feet 

per  square 

mile. 


C20017 


55811 
24089 
10701 

6848 
16862 

9610 
12922 
28260 
11828 
29861 


.90 

.87 
8.89 
4.64 
8.68 
2.47 

.63 
2.88 
1.67 
1.89 

.97 
4.68 


2.24 


C2.92 


8.14 
3.51 
1.66 
1.00 
2.89 
1.86 
1.89 
4.12 
1.66 
4.28 


Depth  in 
inches. 


1.04 
0.88 
8.91 
6.18 
4.18 
2.76 
0.78 
2.74 
1.75 
1.60 
1.08 
6.28 


80.68 


C8.87 


9.88 
3.92 
1.80 
1.12 
2.76 
1.41 
2.11 
4.75 
1.84 
4.98 


a  Approximate. 

b  Frozen  Jan.  14-19, 

c  Estimated. 


Jan.  30- Feb.  1,  and  Feb.  4-25. 
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DELAWARE   BASIN—STATION   NO.   17. 


NESHAMINY  CREEK  BELOW  THE  FORKS,  NEAR  RUSH 

LAND,  PA. 


Neshaminy  creek  rises  in  the  eastern  part  of  Montgomery  County, 
Pa.,  flows  in  a  southeasterly  and  southerly  course,  and  enters  Dela- 
ware river  at  a  point  about  12  miles  above  Philadelphia.  The  drain- 
age area,  measured  at  the  forks  of  the  Big  and  Little  Neshaminy, 
is  139  square  miles,  mostly  farm  land  in  a  high  state  of  cultivation, 
the  original  forest  growth  having  been  almost  entirely  cut  away.  The 
stream  is  subject  to  very  sudden  freshets,  and  during  heavy  rains 
large  quantities  of  surface  soil  are  eroded.  The  fall  of  the  stream 
from  its  source  to  the  gaging  station  is  about  600  feet  in  27  miles. 
The  average  yearly  rainfall  over  this  watershed  is  from  40  to  50 
inches. 

The  gaging  station  is  located  a  short  distance  below  the  junction 
of  Big  and  Little  Neshaminy  creeks,  and  the  discharge  represents 
about  one-half  of  the  total  drainage  area  of  the  stream.  Continuous 
records  of  discharge  have  been  obtained  since  1884  by  the  Philadelphia 
Bureau  of  Water,  Department  of  Public  Works,  under  the  personal 
supervision  of  John  E.  Codman,  by  whom  the  records  have  been 
furnished. 

An  automatic  gage  is  used  to  obtain  a  continuous  record  of  gage 
height.  The  lower  part  of  the  rating  curve  has  been  developed  from 
the  computed  discharge  over  a  weir,  and  the  discharge  at  high  stages 
is  determined  from  a  curve  developed  from  current  meter  measure- 
ments.   The  rating  curve  is  well  defined. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey,  and  the  Philadelphia  Bureau  of  Water. 


■•^■■W*—     T\ 
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DAILY  DISCHARGE,  IN  SECOND  FEET,  OF  NESHAMINY  CREEK, 
BELOW  THE  FORKS,  BUCKS  COUNTY,  PA. 


5. 


8. 
7. 
8. 

9. 
10. 


1«. 
17. 
IS. 
19. 
20. 

21 

22, 

23. 

34. 

25, 

36. 
X. 

28. 

a. 

31, 
30. 


1S84. 
DAY. 


1.  - 

2.  - 

3.  -. 

4.  .. 


11.  .... 

12,  .... 
1?.  .... 

14. 

15.  .... 


JUNE. 


Dto. 


12 

12 
14 
17 
15 
12 

10 
12 
IS 
9 
10 

8 
7 
5 
5 
0 

2271 

331 

80 

60 


JULY. 


Dte. 
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E8TIMATED  MONTHLY  DISCHARGE,  NESHAMINY  CREEK,  BELOW  THE 

PORKS,  BUCKS  COUNTY. 

(Drainage  area  1S9  square  miles.) 


MONTH. 


1884. 

Jane,  

July.    — 

AllgUSt _ 

September,   

October,    . ... 

November,    

December,  .- » r ■   . . .    m  ,  .      T  _._ 


January,  

February, 

Mareb,    . —„_...___»—.- 

April, 

August,    

September,   

October 

November.    .... 

December. 


Discharge  in  Second-feet. 


Maximum. 


Minimum. 


Mean. 


Ban-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


2271 

906 

488 

15 

12 

441 

2854 


The  year, 


January. .. .. 

February, -- 

June*.  .mr~~IIZ""IIZ~l.I-™~!L_ 

July 

August 


4484 

1068 

1761 

474 

22 

41 

2877 

9 

109 

746 

1808 


44S4 


8786 
6767 
1970 
4784 
2346 
782 


October. 

November, .... 

December,  ._.....—. — . 


The  year,  ,— — 


January,  

Jebniary,   .. 
March,    

P:zzz 

June.  

Wr.  .- 

August     -— — — 

Septemoer,   

Oetober, 


"Ovemher.   .,.. . 


The  year.    — ... 


46 
10 
88 

770 


£767 


2801 

1708 

2185 

088 

810 

8159 

1570 

879 

492 

898 

61 

1648 

8150 


6 

18 

10 

8 

3 

8 

20 


120 
88 
42 

42 
20 

4 
2 
8 
1 
1 
28 
68 


189 

62 

61 

6 

5 

89 
584 


88 

122 

65 

66 

41 

29 

19 

4 

2 

* 

7 

46 


180 
156 
109 
69 
25 
28 
80 
80 
14 
18 
18 
28 

13 


171 

66 

9 

6 

112 

4 

21 

185 

200 


.Vw 

1.105 

.45 

0.519 

.44 

0.607 

.04 

0.045 

.04 

0.046 

.28 

0.812 

8.88 

4.416 

2.74 
4.28 
1.46 
1.28 
0.47 
0.06 
0.04 
0.80 
0.08 
0.15 
1.83 
1.44 


8.16 
4.40 
1.68 

1.87 
.64 
.07 
.05 
.92 
.03 
.17 
1.48 
1.66 


162 


1.16 


609 

848 

266 

481 

244 

110 

92 

17 

5 

6 

67 

272 


247 


490 

607 

880 

176 

82 

199 

226 

98 

51 

42 

82 

884 

218 


4.87 

6.05 

1.91 

8.09 

1.75 

.79 

.08 

.12 

.04 

.04 

.48 

.20 


1.4 


8.02 
8.64 
2.78 

1.26 
.59 

1.48 

1.02 
.67 
.87 
.80 
.28 

2.40 

1.50 


15.53 


6.04 

6.80 

2.20 

8.45 

2.0f 

.88 

.76 

.14 

.04 

.06 

.64 

'.28 


21.60 


4.06 

8.79 

8.15 

1.41 

.0B 

1.60 

1.87 

.77 

.41 

.85 

.26 

2.77 

21.12 
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ESTIMATED  MONTHLY  DISCHARGE,  NBSHAMINY  CREEK,  BELOW  THE 

FORKS,  BUCKS  COUNTY. 

(Drainage  area  1S9  square  mile*.) 


MONTH. 


1888. 

January,   

February, — 

March,    ..._........-. 

April,  .........••_._— 

May,  <m».....~...~. 

June,   

July.    

August, — — 

September,   ..._ 

October,  — 

November. 

December,   


Tbe  year. 


January — 

February, 

March,    ....-..••. 

April, 

May,    -. 


July,    . .. .. 

Auguat,    

September 

October,  — 

November,    —.__«-___—————. 
December,  ——————— — ...... 


Tbe  year. 


uoo. 


January 

February 

March 

April. 

May.    — 

June,   

July.    

Auguat.   - 

September,  ...—.—...---—.--.—.-. 

October, 

November,    

December,  . 


Discharge  In  Second-feet. 


M^yrf  infim , 


136 

1600 


1130 
1116 
8187 


2047 
3740 


448 


6081 


1301 


The  year. 


2900 

066 

1886 

1160 

666 

670 

180 

MOO 

231 

848 


8000 


1891. 

January - 

February 

March,    — 

April, — 

May — 

June. 

July.    — ... 

August,    - — 

September,   

October,  -—— 

November,    — 

December,  .... 


-i 


8046 

961 

88 

126 

214 


The  year,  ..'.—.—. 


1980 
840 
261 


Minimum. 


151 

101 

77 


8 

8 

6 

0 

47 


116 

m 


41 
40 


37 
180 


111 


61 
47 
27 
16 
10 
18 
28 
62 
66 


10 


128 
108 


709 


18 


214 
146 


410 


201 

807 


181 

188 

73 


106 


204 


708 


66 

26 
15 
14 
17 
22 
12 
29 
60 


12 


626 

182 

89 

31 

40 


137 
63 
78 


261 


Ban-off. 


per  square 
mile. 


4.01 

5.00 

4.26 

2.61 

.46 

.18 

.13 

.37 

845 

46 

2.00 

I.7S 


2.11 


2.66 
1.40 
1.60 
1.84 
1.34 
1.04 
4.72 
2.04 
3.18 
1.18 
8.62 
1.64 


2.60 


1.46 
2.86 
4.46 
1.60 
130 
.96 


1.88 

.71 

1.19 


Depth  in 


4.62 
6.48 
4.00 
2.89 

.66 
40 
.16 
.66 
2.61 
1.07 


3.13 


2J6 

1.86 
2.89 
8.06 
1.78 
1.16 
3.44 
8.30 


248 

6.27 
1.80 


1.47 


8.06 
4.31 

8.77 
1.21 


1.69 

1483 

.47 

46) 
2.62 


36.44 


1.672 
2.968 
5.130 
1.774 


1.071 
0.600 
0.619 
0413 
2.107 


1.372 


10.876 


1.81 


4.4 

4.846 

1.462 

0421 

0416 

0434 

1.848 

1461 

0.642 

0.680 

8.032 
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ESTIMATED  MONTHLY  DISCHARGE,  NESHAMINY  CREEK,  BELOW  THE 

FORKS,  BUCKS  COUNTY. 

(Drainage  area  199  square  miles.) 


MONTH. 


January.    .. 
February,   . 

March. 

April,  

May. 

JllUC,     ...... 

Jnly 

August.    ... 
September. 
October,  ... 
November. 


1802. 


Tbc  year, 


January, 

February. 
March.    

April. 

May 

June.   

Joly 

August,    .. 

September, 
October,  .. 
November, 
December, 


1898. 


The  year. 


January,   . 
February. 

March.   

April, 

May,    

Jane 

Wy 

Angus!,    .. 
September, 
October,  _- 
November. 
December. 


1894. 


The  year. 


January.   .. 
February.   . 

March 

US: :--: 

Jane,  

Joly 

Anguet.   ... 

September, 
October,  ... 
November.. 


1806. 


Discharge  In  Second- feet. 


Maximum. 


Ml 


140 

m 

96 

8 


1678 
2727 
£498 
2448 
8154 


Minimum. 


144 

77 

114 

87 

B* 

26 

14 

10 

3 

4 

6 

47 


16» 
748 
481 


8154 


188 
1080 


1521 

9012 

868 

212 

400 

8187 

1715 

1871 

1824 


8012 


1686 


11 
84 
84 


The  year,  — . 


3 


80 

179 

188 

86 

68 

24 

8 

6 

27 

18 

60 

102 


Mean. 


627 
126 


184 

71 


13 
5 


187 


87 

6 

181 

87 

86 

46 

18 

7 

6 

84 

06 

110 


140 

in 


18 

8 
4 
4 

7 
6 


168 


248 

661 


368 


Ban-off. 


Second-feet 

per  square 

mile. 


4.50 
.00 

8.08 
.00 

1.80 
.50 
.47 
.17 

.00 

.04 

1.68 

.81 


56 

16 


72 
70 


810 


264 


87 


148 
52 
41 


180 


240 


412 

287 

515 

417 

84 

68 

106 

81 

7 

10 

14 


187 


1.91 


1.74 

4.76 

4.06 

2.61 

2.57 

.41 

.18 

.06 


2.81 
2.27 


Depth  m 
Inches. 


8. 

0.871 

8.668 

1.004 

l.< 

0.1 

0.548 

0.106 

0.104 

0.046 

1.768 

U 


1.90 


.27 
2.82 
1.70 
6.42 
1.04 
.87 
.28 
2.04 
1.20 
2.18 
2.00 


1.72 


2.86 

l.W 

8.70 

2.08 

.60 

.48 

.76 

.58 

.06 

.07 

.10 


1.18 


16. 


2.008 
4.057 
4.681 
2.012 
2.068 
0.467 
0.188 
1.085 
0.880 
8.676 
f.877 
8.817 


0.784 
0.281 
2.676 
1.007 
7.402 
1.160 
6.427 
0.884 
2.276 
1.487 
2.876 
2.886 


28.487 


3.418 
1.770 
4.886 
8.886 

0.682 

0.886 

0.878 

0.888 

0.1 

0.1 

0.112 

0.404 


16.811 
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ESTIMATED  MONTHLY  DISCHARGE,  NESHAMINY  CREEK,  BELOW  THE 

FORKS,  BUCKS  COUNTY. 

(Drainage  area  ISO  square  miles.) 


MONTH. 


Discharge  In  Second-feet. 


Maximum. 


1896. 


January,    ... 
February.   _. 

March, 

April 

May - 

June,  ,. 

July,    

August 

September.    . 

October, 

.November,    . 
December,. .. 


The  year. 


January,   . 
February, 
March,    ... 

April 

May,    

June,  

July.    

August,    - 
September, 
.tyjtober.  ._ 
November, 
December, 


1897. 


686 

8707 

5408 

286 

135 

236 

1578 

71 

766 

1480 

1806 

806 


The  year, 


January.    . 
February, 
March,    ... 

April 

>fay 

June.   

July.  _....- 
August.  — 
.  September. 
October,  .. 
November, 
December, 


1896. 


The  year, 


January.   - 

Tebruary. 

March,    ... 

April,  —  j. 

May,    

.June.   --._ 

.July.    ..... 

'August.  .._ 
.  September, 
.  October,  .. 
.  November, 

.December, 


1899. 


8707 


1866 

2973 

700 

1750 

2216 

4677 

8088 

1076 

48 

86 

1864 

,2696 


Minimum. 


14 
89 
67 
81 
28 
17 
13 
10 
8 
19 
26 
80 


8 


81 
41 
88 
66 

74 
48 
27 
49 
19 
10 
86 
91 


4677 


2985 
6076 
1282 
782 
8158 
117 

66 
1616 

24 
.  1TO 
'8529 
S059 

5076 


2106 
3950 
3687 
J047 
89 
81 

825 

2W7 

.  578 

128 
1287 

792 


The  year, 


10 


88 

105 

77 

77 

129 

28 

14 

22 

6 

6 

17 

86 


6 


71 
72 
242 
78 
22 
11 
6 
11 
18 
17 
41 
81 


Mean. 


71 
611 
60 
183 

46 

60 
126 

26 
120 
112 
190 
106 


Run-off. 


Second-feet 

per  square 

mile. 


176 


166 
389 
210 
191 
881 
807 
858 
180 
27 
20 
147 
895 


.61 
4.89 

8.79 
.96 
.88 
.86 
.90 
.18 
.86 
.80 

1.86 
.70 


8960 


216 


874 


199 
211 
459 

66 
28 

126 

12 

27 

876 

418 


1.27 


1.12 

2.48 

1.50 

1.J7 

2.88 

2.20 

2.67 

.98 

.80 

.14 

1.06 

2.88 


229 


411 

561 

895 

208 

49 

16 

<5 

174 

80 

84 

180 

89 


1.66 


2.68 

8.87 

1.48 

1.52 

8.80 

.40 

.17 

.92 

.09 

.» 

2.70 

3.01 


1.65 


9.95 

3.96 

6.42 

1.49 

.85 

.12 

.10 

1.24 


.98 
.64 


Depth  to 
Inches. 


0.1 

4.725 

4.869 

1.071 

0,880 

0.402 

1.038 

0.203 

0.9» 

0.921 

1.517 

0.876 


222 


1.1 


17.053 


1.291 
2J90 
1.729 
1.69 
1744 
2.455 
2.968 
1.072 
0.228 
0.161 
1.171 
8.268 


21.131 


SJD90 
3.609 

1*649 
l.«« 
3.805 
0.446 
0J96 
1.061 
0.109 
0.219 
3.012 
3.470 


22.258 


3.401 
4.113 
7.402 
1.662 
0*404 
0.1S4 
0.184 
1.480 
0.647 
0.2T7 
1.038 
0.788 


21.480 
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ESTIMATED  MONTHLY  DISCHARGE,  NBSHAMINY  CREEK,  BELOW  THE 

PORKS,  BUC&S  COUNTY. 

(Drainage  area  199  square  wiles.) 


MONTH. 


January,  ... 
february.  - 

March, 

April 

M*J - 

Jane.  

July.  

AugUSt, 

September.   . 

October,  

November,    . 
December ,  -. 


1900. 


Discharge  In  Second-feet. 


Maximum.    Minimum. 


The  year, 


Jaooary 

February,  ... 

March 

April,    

May 

June. 

July 

August,    

September,   .. 

October,    

November,   .. 
December,  . . . 


4163 

8075 

860 

•  8900 

1221 

260 

88 

58 

118 

-.840 

711 


1901. 


The  year. 


1902. 

January,  . 

February _._ 

March,    __ , 

April, l. 

M«y ___. 

June. __ 

July,   

August j 

September,  - 

October 

November,  • . 


3990 


1965 

72 

4624 

1774 
1029 
609 
1320 
2886 
1078 
73 
1178 


Tbe  year. 


January,   ..... 
Tebruary.   ... 

March,    

April •_„. 

Jane 

July.   — 

August,    

'  September,  • ... 
October,  .-.-. 
November,  ... 
BKember,  -_. 


1908. 


4024 


•8226 

0068 

9697 

4009 

129 

•  812 

768 

729 

1899 

8497 


8174 


8068 


The  year, 


8147 
-,4981 

2128 
•  9962 

■116 

•  178 
,.«976 

464 

•  297 
'6986 

121 
■2704 


142 

101 

84 

28 

19 

10 

9 

5 

8 

8 

15 


81 
41 
51 
92 
88 
41 
91 
68 
46 
22 
18 
48 


18 


80 

106 

116 

60 

21 

15 

12 

26 

18 

102 

42 

140 


12 


80 
72 
146 
106 
28 
IS 
11 
15 
24 
20 
27 
81 


11 


Mean. 


827 


878 

158 

279 

102 

47 

28 

11 

18 

60 

91 


181 


161 

46 

421 

484 

258 

111 

1K1 

881 

198 

39 

78 

649 


282 


284 

877 

640 

267 

49 

62 

74 

109 

189 

650 

96 

676 


818 


489 

592 

461 

526 

66 

58 

110 

64 

71 


841 


Run-off. 


8eeond-feet 

per  square 

mOe. 


2.85 

6.00 

2.71 

1.10 

2.00 

.78 

.84 

.» 

.08 

.18 


1.80 


1.09 

.38 

8.08 

3.12 

1.82 

.80 

l.W 

2.88 

1.41 

.28 

.56 

8.96 


1.67 


2.04* 

6.81 

4.60 

1.92 

.86 

.46 

.68 

.78 

1.00 

3.98 

.68 

4.88 


2.29 


8.16 

4.25 

8.81 

8.77 

.89 

.42 

.79 

.46 

.51 

8.58 

.87 

2.44 


1.1 


Depth  in 
Inches. 


2.71 

6.21 

8.18 

1.28 

2.81 

.81 

.89 

.20 

.09 

.16 

.40 

.75 


17.88 


1.267 
0.844 
2.498 
8.481 
9.098 
0.898 
1.499 
2.744 
1.578 
0.823 
0.625 
4.664 


Z2£ -694 


2.852 

6.571 
5.808 
2.142 
0.404 
0.502 
0.611 
0.899 
1.118 
4.665 
9.769 
6.606 


80.827 


8.648 
4.426 
8.816 
4.206 
0.460 
0.469 
0.911 
0.530 
0.569 
4.127 
0.418 
2.818 


26.878 


18 
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ESTIMATED  MONTHLY  DISCHARGE,  NBSHAMINY  CREEK,  BELOW  THE 

FORKS,  BUCKS  COUNTY. 

(Drainage  area  189  square  miles.) 


MONTH. 


January,  _. 
February.   . 

March,    

April. 

May 

June, 

July 

August,    ... 

September, 
October,    .. 
November. 
December,   . 


1804. 


The  year, 


January,   . 
February, 

March, 

April 

May 

June.   

July,    

August.    .. 
September, 
October,  .. 
November, 
December, 


The  year, 

January,* 

February, ' 

March,    _ 

April,  

May ~- . 

June,   

July 

August ,    

September,  

October 

November,    

December,  . — 

The  year, 


1906. 


1900. 


January,  

February 

March 

April 

May,    

June 

July 

August,    .. .. 

September 

October,    . — ...... 

November,    

December, 

The  year,  .. 


1907. 


Discharge  in  Second-feet. 

Run-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 
mile. 

Depth  In 

■—  » -  - 
mens. 

4998 

88 

468 

8J7 

SJI 

4007 

54 

888 

8.76 

2.9) 

8187 

71 

488 

8.19 

6.9) 

1649 

61 

819 

1.58 

l.tt 

349 

15 

44 

.88 

.87 

2809 

21 

184 

1.82 

1.47 

1814 

17 

98 

•70 

.81 

1898 

84 

290 

2.09 

2.41 

8911 

28 

199 

1.48 

l.« 

8880 

27 

806 

8.19 

2.81 

1568 

54 

205 

1.47 

1.44 

1090 

81 

114 

.82 

.94 

4690 

16 

845 

.1.78 

28.96 

4064 

81 

988 

8.07 

2.83 

414 

72 

250 

1.80 

1.87 

8086 

218 

859 

6.18 

7.1t 

1084 

86 

291 

1.89 

LTT 

82 

21 

48 

.81 

.86 

81 

10 

22 

.16 

.TT 

80 

6 

If 

.08 

.10 

65B 

6 

76 

.55 

.63 

888 

17 

to 

.64 

.81 

724 

14 

60 

.48 

JO 

1165 

16 

79 

.87 

.65 

1761 

46 

225 

1.68 

1.87 

4064 

6 

184 

1.88 

18.01 

s=  =  =  ==  = 

=  =  =  r-=  =  = 

=  =  =  =r  =  = 

==  =  =«== 

«=:==  =  = 

1540 

88 

281 

8.68 

2.0 

1090 

80 

270 

1.94 

2.(8 

8060 

115 

484 

8.48 

4.01 

2080 

84 

869 

2.58 

2.83 

1060 

28 

127 

.91 

1.05 

2740 

24 

888 

8.68 

2.0 

2790 

41 

288 

1.81 

2.99 

1500 

48 

164 

1.18 

1.88 

696 

19 

651 

4.68 

5.22 

8410 

18 

206 

1.48 

1.71 

620 

71 

160 

1.15 

1.2B 

1760 

62 

278 

1.96 

2.» 

8060 

18 

299 

8.15 

29.14 

»  =  =  =  :»==« 

=====* 

====== 

saBB!B8 

=*===»== 

1680 

208 

481 

8.46 

9.9? 

296 

149 

806 

1.48 

1.M 

4080 

134 

782 

5.87 

6.63 

I860 

90 

195 

1.40 

1.88 

877 

80 

814 

1.54 

1.78 

1810 

44 

165 

1.19 

1.81 

192 

20 

54 

.89 

»      .45 

188 

15 

84 

.85 

.» 

4680 

14 

810 

8.88 

2.49 

2870 

60 

807 

8.81 

2.65 

2800 

159 

582 

8.88 

4.27 

8060 

162 

486 

8.89 

4.01 

4680 

14 

810 

8.28 

80.80 

an*** 
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ESTIMATED  MONTHLY  DISCHARGE,  NESHAMINY  CREEK,  BELOW  THE 

PORKS.  BUCKS  COUNTY. 

(Drainage  area  1S9  square  miles.) 


MONTH. 


January, 

February,  — — - 

March, 

April,    - 


May,   . ....... — 

Jane.   -~— — ~ 

July 

August,    


September, 

October, 

KoYember, 


December,    ...__....—.—.—..-....-... 
The  year,  .... —. 


January,  — « 

February,  ....... 

March,    ._ 

Aprfl 


June. 

July. 

August,   

September 

October 

November, : 

December,  — - — __... 


Discharge  in  Second-feet. 


Maximum. 


1720 
2090 


1880 


480 


249 

704 

180 

U70 


2720 


1760 
8780 

706 
1400 

817 


The  year. 


1010. 

January 

February, 

March. 

April.    _ 

**#»   ...».........——■-. ii ii  ■« 

June,  . 

Jo* 

AOfUit. 

September,   

Oetobtr. 

November,   


41 
180 
17 
18 
78 
1710 


8780 


8296 
2140 
8589 
2012 
416 
1484 
39 


The  year, 


1911. 

January,  —_.-——. 

February. 

March,    1 

Aprfl,    

AUgttlt, 

S9tember,  — — — 

October.    _ -^_ 

Sovember, -. ■ 

taanber, 


The   year.    .. 


1070 
740 


1167 
1888 
1687 


6884 

1470 
1404 


1018 


Minimum. 


16f 
184 
146 


18 
17 
16 
18 
41 
40 


78 

71 

184 

78 


18 

9 

8 

8 

10 

18 


8 


08 
88 
44 

2b 

48 

81 

7 

7 

7 

7 

8 

81 


Mean. 


104 

48 
117 

84 
189 


887 
874 
818 
888 

174 
77 
18 

SO 
11 
10 
19 
180 


104 


694 
496 


110 

117 

88 

17 

19 

8 

9 

88 

74 

90 

no 


8 


338 

108 

166 

16 

71 

87 

22 

99 

181 


194 

874 

288 

280 

208 

66 

88 

17 


291 


Bun-off. 


Second-feet 

per  square 

Bile. 


2.09 

4.82 

2.78 

.96 

2.68 

.07 

.48 

1.40 

.80 

.84 

.46 

1.22 


1.60 


2.06 

4.18 

2.29 

2.40 

1.26 

.66 

.18 

.14 

.08 

JW 

.14 

.94 


Depth  in 


2.41 

4.68 

8.16 

1.08 

2.92 

.78 

.66 

1.61 

.88 

.97 

.62 

1.41 


1.18 


4.27 
2.66 

2.08 
2.43 
.78 
1.12 
.12 
.62 
.19 
.16 
.71 
.87 


1.40 


9.69 

1.88 

i.m 

1.89 

.47 

.27 

.12 

1.68 

1.18 

8.09 

8.06 

9.14 


1.69 


20.87 


2.88 

4.80 

2.64 

2.68 

1.44 

.68 

.16 

.16 

.09 

.08 

.16 

1.08 


16.77 


4.928 

8.697 

2.840 

2.711 

.899 

1.260 

.138 

.600 

.212 

•184 

.792 

1.008 


18.749 


8.101 
1.968 
1.900 
2.109 
.642 
.801 


1.1 

1.217 

2.410 

8.414 

2.467 


21.639 
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DELAWARE  BASIN— STATION  NO.  18. 


PERKIOMEN    CREEK  AT  FREDERICK   (SPRIKG  MOURT),    PA. 


Perkiomen  creek  rises  in  the  western  part  of  Bucks  County,  Pa., 
flows  southward,  and  discharges  into  the  Schuylkill  about  7  miles 
above  Norristown  and  18  miles  above  Philadelphia.  Its  drainage 
area  comprises  about  345  square  miles.  The  area  is  mostly  in  farm 
land  under  a  high  state  of  cultivation,  the  original  forest  growth 
having  been  almost  entirely  cut  away.  The  stream  is  subject  to  very 
sudden  freshets,  and  during  heavy  rains  large  quantities  of  surface 
soil  are  eroded.  The  fall  of  the  creek  from!  its  source  to  the  gaging 
station  is  about  800  feet  in  24  miles.  The  average  yearly  rainfall 
over  this  watershed  is  from  40  to  50  inches. 

Continuous  records  of  discharge  have  been  obtained  since  1884  by 
the  Philadelphia  Bureau  of  Water,  Department  of  Public  Works, 
under  the  personal  supervision  of  John  E.  Codman,  by  whom'  the 
following  records  have  been  furnished.  The  gaging  station  is  lo- 
cated about  12  miles  above  the  mouth  of  the  creek,  above  the  East 
Branch,  and  the  discharge  represents  about  one-third  of  the  total 
area  drained  bv  the  stream. 

An  automatic  gage  is  used  to  obtain  a  continuous  record  of  gage 
height.  The  lower  part  of  the  rating  curve  has  been  developed  from 
the  computed  discharge  over  a  weir,  and  the  discharge  at  high  stages 
is  determined  from  a  curve  developed  from  current  meter  measure- 
ments.   The  rating  curve  is  well  defined. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey,  and  the  Philadelphia  Bureau  of  Water. 
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DAILY  DISCHARGE  IN  SECOND-FEET  OP  PERKIOMEN  CREEK,  AT 
FREDERICK     (SPRING  MOUNT),    MONTGOMERY  COUNTY,   PA. 


l. 
*. 
3. 
4. 
5. 

C 
T, 
8. 

10. 

u 

12. 
13. 
H, 
f5. 

W, 

n, 

IS. 

is. 

20. 

n, 
a. 
a. 

24. 

». 

w. 

». 
». 
W. 

a. 


1884. 


DAY. 


AUG. 


DIs. 


8BFT. 


DIs. 


00 

68 
66 

06 
45 
47 

80 
64 

68 

89 

110 

180 


100 
78 
71 
68 
60 

68 
58 
60 
46 
44 


88 
88 
88 
85 

87 
87 
87 
38 
87 

37 
47 
47 
41 
87 


88 
29 
40 


OCT. 


Dis. 


NOV. 


DIs. 


44 

68 
68 
61 
68 

46 
48 
41 
41 
41 

87 
40 
86 
88 

25 


165 
60 

m 

71 
848 

140 
01 
TO 
60 
48 

47 
68 
69 
75 
75 


85 

78 

25 

58 

20 

48 

16 

48 

16 

67 

21 

76 

28 

96 

48 

98 

61 

768 

43 

288 

40 

142 

41 

181 

46 

121 

87 

262 

168 

142 

288 

DEO. 


DIs. 


98 
64 
64 

79 
78 


3425 
880 
280 
179 

187 
981 
600 

266 
2409 

538 
292 
286 
186 
189 

106 
465 

449 
820 
247 

182 
171 
199 
241 
867 
1289 
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ESTIMATED  MONTHLY  DISCHARGE,  PERKIOMEN  CREEK,  AT  FRED- 
ERICK,   (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


Discbarge  in  Second-feet. 

Bun- off. 

MONTH. 

Maximum. 

Minimum. 

• 

Mean. 

8econd»feet 

per  square 

mile. 

Depth  in 
inches. 

18S4. 

September    _ 

October,    

100 
238 

768 
3425 

2600 

2107 

902 

3192 

806 

85 

35 

1673 

86 

243 

862 

1 

28                   45                  .30 
16                    51                   .84 
47                  124                  .82 
64                  491                3.28 

118                 481  |             2.84 
98  I               827               2.15 
67  |               330                2.17 

.83 
.39 

November 

.91 

December,    __. 

3.72 

1855. 

January, _ __. 

February,   _„ _ _ 

March,    _ 

3.28 
2.24 
2.51 

.tprfl. 

92                  378  1             2.45  ;               2.73 

May _ _ 

G6                 142                 .93  1               1.07 

June 

10  1                87  i               .24  i                 .27 

July 

9                   23                  .15                   .17 

Anjrnat,         _ 

19  '               168                1.07  1               1.23 

September,   _ 

8 

8 
46 

22  i               .14 

.16 

October.  

56  |               .37 

.43 

November,    

240                1.58 

1.76 
2.44 

December _ __ 

2546  *                 67 

1 

320 

2.11 

The  year,   

3102  '                   8  1               205 

1.35 

18.29 

1886. 

January 

February . ._ 

March,    .    _. _ 

April 

May _ _ 

Jane 

3044 
4305 
1827 
4020 
3094 
1967 

400 
95 
44 

114 
1597 

i 

143  I               400                2.63 
135  l               818                ">.38 
184  '               339                2.21 
106  '               462               3.04 
79  ,              348               2.26 
72  1               266                1.68 

3.03 
5.60 
2.55 
3.39 
2.61 
1.87 

July - _ 

Auftut _ 

September _. 

Octobr 

November     

42  1               145 
28                   45 
22  '                31 
16  1                88 
SO                 SSO 

.95 
.30 
.20 
.22 
1.88 

1.09 
.85 
.22 
.25 

1.54 

December," 

820  '                 44 

i 

4395                    16 

190  ;             1.25 

1.44 

The  year,   

273  1             1.79 

23.94 

1887. 

Tamiary, 

February _ 

Mirch _ _ 

4006 

2369 

1156 

822 

286 

887 

1474 

1416 

559 

186 

126 

1250 

76  I               523  !             3.44 
184  '               615  |             4.05 
149  I               897                2.61 

3.97 
4.22 
8.01 

VS.  :::=::::  I::::::::::::::::::::::::: 

98  1               171 
41  l                 96 

1.13 
.68 
.68 

1.79 

1.24 
.54 
.88 
.86 

1.82 

1.26 
.72 

June _ _ 

36 
29 
54 
26 
30 
22 
40 

103 

272 

189 

88 

68 

54 

277 

.75 

July _ 

2.06 

August , 

1.43 

September    - 

.60 

October 

XoTember,    

fcctmber       .      - 

.44 

.40 
2.10 

The  year.       

4098 

22 

236 

1.56 

20.96 

18 
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ESTIMATED  MONTHLY  DISCHARGE,  PERKIOMEN  CREEK,  AT  FRED- 
ERICK,  (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


MONTH. 


January.  ... 
February.   .. 

March 

April 

May 

Jane,  

July.   

August,   

September.  . 
October.  ... 
November.  . 
December,  .. 


1888. 


Discharge  in  8econd-feet. 


Maximum. 


4806 

8284 


2750 

818 

147 

84 


6806 


The  year. 


1814 
4780 


January,   . 
February. 
March,    ... 

April 

May 

June 

July 

Augnst,    .. 
September, 
October.    - 
November, 
December. 


1880. 


6806 


1553 
1182 
4286 
1804 

746 
2187 
6667 
1648 
3180 
8868 
5880 

810 


The  year, 


January.  .. 
February,   . 

March, 

April 

May 

June,  

July, 

August,    ... 
September, 
October,  — 
November, 
December.  . 


1800. 


6667 


1868 
8000 
4048 
1240 
2810 

884 
1018 

808 

870 
1754 

808 
1000 


The  year. 


1891. 


4048 


January,   

February.  — 

March,    

April,  — 

May 

June 

July 

August 

September,   .. 
October, 
November.    -- 
December,  ... 


The  year. 


1917 

4MJo 

870 
248 

117 

812 

1915 

2887 

275 

808 

1225 


4808 


Minimum. 


00 

86 

152 

118 

79 

24 

18 

24 

88 

60 

100 

80 


18 


150 
82 

75 
82 
80 
90 
00 
07 
00 
87 
224 
101 


Mean. 


478 
020 
078 
47V 
122 
68 
88 
201 
600 
165 
888 
488 


Ban-off. 


Second-feet 

per  square 

mile. 


i 


841 


210 
896 
284 


881 
810 

820 


00 


129 

147 

106 

189 

117 

48 

87 

45 

64 

66 

71 

04 


311 
918 


37 


75 

181 

190 

108 

51 

20 

28 

45 

40 

81 

27 

51 


20 


896 


271 
774 
786 
865 
422 
127 
142 
148 
178 
800 
119 
149 


811 


009 

012 

624 

247 

88 

49 

111 

270 

209 

74 

80 

879 


8.14 

4.08 

4.45 

'     3.09 

.80 


1.82 
3.29 
1.09 
2.22 
2.85 


Depth  in 
inches. 


3.62 

4.40 

6.13 

8.45 

.OS 

.89 

.25 

1.52 

8.67 

1.28 

2.47 

8.29 


244 


2.87 
1.42 
2.00 
1.87 
1.37 
2.88 
4.21 
2.15 
2.52 
2.05 
0.01 
1.90 


80.37 


3.31 

1.48 

8.00 

2.09 

1.5P 

2.66 

4.9* 

2.48 

2.81 

2.36 

6.70 

2.* 


2.62 


1.78 

6.09 

4.84 

2.84 

2.78 

.81 

.98 

.96 

1.17 

2.02 

.78 

.96 


2.04 


4.00 

4.02 

4.11 

1.08 

.88 

.82 

.73 

1.78 

1.88 

.49 

.68 

2.49 


1.1 


S5.fi8 


2.05 
5.39 
5.SP 
2.61 
8.18 
0.94 
1.07 
1.09 
1.80 
2.3? 
0.87 
1.18 


57.  tf 


5.30 
4.19 
4.5P 
1-85 
0.05 
0.36 
84 
2.05 
1.54 


tJfr 


28.86 


WKT^*^1^^ 


****** 


ESTIMATED  MONTHLY  DISCHARGE,  PERKIOMEN  CREEK,  AT  FRED- 
ERICK,  (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


MONTH. 


Discharge  In  Second-feet. 


Maximum. 


January.   

February.   ... 

March 

April, 

May,   „. 

June 

Jury 

August,    

September,   .. 

October 

November.    .. 
December,  — 


m 

2073 


The  year. 


January 

February 

March 

April 

May.   

Jane,  . 

July.   — _. 

August,    .. 

September 

October,    

November. 


iaw. 


1401 

479 

£67 

571 

90 

48 


660 


8769 


1169 


The  year,  ,. 

ISM. 

January.  

February,  — — .....__. 

March - 

April 

May, 

June 

July.   

August,    

September .- 

October 

November 

December. — -— _ 


6189 


The  year, 


January,   ........... 

February.  •-.—.__..-. 
March,    .._.....—__—_— 

April 

May 

June, 

July, 


August. 
September, 
October.  . 
November, 


The  year.  


1284 

1045 

1119 

8769 

609 

671 

154 

2490 


Minimum. 


168 
98 

146 
87 
71 
41 
18 
84 
80 
4 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


684 
180 
585 
158 
241 
154 
101 
100 
44 
87 


168 


8847 

147 

8646 

188 

1687 

301 

6189 

84 

197 

87 

118 

14 

1108 

18 

978 

81 

1888 

24 

1470 

41 

1091 

98 

217 


192 


.4188 


848 
140 
087 
188 
88 
177 
181 
1191 

Ins 


18 


66 
68 
126 
98 
80 
00 
28 
14 
14 
86 
70 
78 


817 
428 

89 

129 
84 
114 
£60 
241 


14 


80 

88 

161 

126 

69 

88 

21 

18 

4 

5 

18 

86 


289 


866 

814 
988 
886 
164 
77 
46 
288 
219 
282 
874 


269 


404 

188 

516 

475 

129 

59 

93 

87 


61 

188 


4.17 

1.06 

8.72 

1.04 

1.50 

.82 

.08 

.68 

.29 

.18 

1.89 

1.08 


Depth  In 
inches. 


1.48 


1.86 

8.89 

4.27 

2.08 

2.81 

.47 

.26 

.86 

.66 

.75 

1.64 

1.69 


4.81 

1.18 

4.80 

1.16 

1.88 

.91 

.76 

.76 

.38 

.21 

S.U 

1.19 


1.70 


.61 
2.84 
2.07 
1.68 
5.82 
1.01 
.51 
.30 
1.56 
1.44 
1.68 
2.46 


19.59 


1.45 

4.05 

4.92 

2.82 

8.24 

.62 

.80 

.98 

.61 

■86 

1.68 

1.86 


1.78 


2.66 

1.20 

3.89 

8.18 

.86 

.39 

.61 

.24 

.15 

.21 

.84 

.79 

1.16 


22.91 


0.70 
2.44 
2.89 
1.71 
6.71 
1.18 
.59 
.85 
1.78 
1.68 
1.85 
£.84 


24.10 


8.07 

1.25 

8.91 

3.49 

.98 

.44 

.70 

.28 

.17 

.24 

.88 

.91 

15.88 
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ESTIMATED  MONTHLY  DISCHARGE,  PERKIOMEN  CREEK,  AT  FRED- 
ERICK,  (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


Discharge  in  Second-feet. 


MONTH. 


September. 
October,  " 
NoTember, 
December, 


1884. 


Run-off. 


Maximum.!  Minimum.      Mean 


100 
288 

768 
3425 


January, 
February. 
March,    __ 
April,     ... 

May.    

June,  

July. 


1865. 


August.    .. 
September, 
October.  — 
November, 

December, 


The  year. 


January,    .. 
February,   . 

Much, 

April, 

May 

Jane,  

July 

August,    

September, 
Octobr.  .... 
Vovember. 
December,   _ 


1868. 


The  year, 


2600 

2107 

992 

3192 

806 

85 

85 

1673 

36 

243 

862 

2546 

3192 


3044 
4305 
1827 
4020 

1987 

400 

96 

44 

114 

1607 

820 

4395 


Second-feet 

per  square 

mile. 


Depth  in 
Inches. 


28 
16 

47 
64 


45 

51 

124 

491 


.30 

.34 

.82 

3.*t 


118 

98 

67 

92 

68 

16 

9 

19 

8 

8 

46 

67 


8 


143 
135 
134 
106 

79 

72 

42 

28 

to 

16 

SO 

44  | 

16 


481 

327 

330 

373 

148 

37 

23 

168 

22 

56 

240 

320 

205 


400 

818 

386 

462 

343 

258 

146 

45 

31 

38 

210 

190 


Tanuary,   . 

February, 
March,    ... 

May 

Jone 

July 

August.    .. 
September, 
October,  - 
November, 
December. 


1887. 


The  year, 


4096 

2369 

1156 

322 

286 

887 

1474 

1416 

559 

186 

126 

1260 


.33 

.39 

.91 

3.72 


2.84 
2.15 
2.17 
2.45 

.93 

.24 

.If) 
1.07 

.14 

.37 
1.58 
2.11 

1.35  - 


2.63 

5.38 

2.21 

3.04 

2.26 

1.68 

.95 

.30 

.20 

.28 

1.88 


3.28 

2.24 

2.51 

2.73 

1.07 

.27 

.17 

1.23 

.16 

.43 

1.76 

2.44 

18.29 


3.03 

5.60 

2.55 

3.39 

2.61 

1.87 

1.09 

.85 

.22 

.25 

1.54 


272  \ 


4098 


76 

628 

i 

184 

616 

149 

897 

98 

171 

41 

96 

36 

103 

29 

272 

54 

189 

26 

88 

80 

68 

22 

54 

40 

277 

22 

286 

1.25 

1.44 

1.79 

23.04 

3.44 

8.97 

4.05 

4.22 

2.61 

8.01 

1.18 

1.26 

.68 

.72 

.68 

.76 

1.79 

2.06 

1.24 

1.43 

.64 

.60 

.88 

.44 

.86 

.40 

1.82 

2.10 

1.68 

20.98 

18 
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ESTIMATED  MONTHLY  DISCHARGE,  PERKIOMEN  CREEK,  AT  FRED- 
ERICK,  (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles,) 


MONTH. 


Discbarge  In  Second-feet. 


Maximum. 


1888. 

January 

February _ 

March,    _ __ 

April - - ___. 

May 

June,   _ 

July.   

August 

September _ 

October _ 

November . 

December,  


4806 

8281 

3689 

2760 

818 

147 
84 


5806 


1844 
4786 


The  year. 


January,  ... 
February,  -. 

March,    

April,  

May 

June 

July.   - 

August,  .... 
September,  . 
October,  ... 
November.  . 
December.   .. 


1888. 


6806 


1558 
1182 
4286 
1884 

746 
2187 
6697 
1648 
3180 
8366 
5889 

616 


Minimum. 


80 
86 


138 
75 
84 
18 
84 
88 
69 

100 
80 


Mean. 


Ban-off. 


Second-feet 

per  square 

mile. 


18 


The  year, 


January.  . 
February, 

March, 

April 

May.    

June 

July. 

August,    ~ 
September, 
October,  .. 
November, 
December, 


1800. 


5667 


1868 


4048 
1246 
2610 
664 
1018 


879 
1784 


1009 


The  year. 


1891. 

January,   

February.  

March, 

April, 

May 

June,   

Joly 

August,    «. — 

September,   

October,    ............. 

November — 

December,  ....... 


4046 


8946 

1817 

4803 

870 

248 

117 

812 

1916 

2867 

276 

808 

1226 


The  year. 


4869 


169 
82 
76 
62 
60 
90 
96 
67 

m 

87 
224 
161 


478 
680 
670 
470 
122 
58 
88 
201 
500 
165 
838 
488 


841 


816 
896 
284 
208 
891 
040 

ana 


60 


189 

147 

165 

189 

117 

48 

87 

46 

54 

56 

71 

64 


311 

918 


37 


76 

181 

190 

108 

51 

20 

28 

46 

40 

81 

27 

51 


2b 


896 


271 
774 
786 
866 
482 
127 
148 
149 
178 
309 
110 
149 


311 


699 

618 

624 

247 

88 

49 

111 

870 

209 

74 

80 

879 


8.14 

4.03 

4.45 

'     3.09 

.89 


1.88 

8.29 
1.09 
8.82 
2.85 


Depth  in 
Inches. 


3.68 

4.40 

5.18 

S.tf 

.92 

.81 

.26 

1.52 

3.67 

1.26 

2.47 

3.29 


244 


30.37 


2.87 
1.42 
2.60 
1.87 
1.37 
2.88 
4.21 
2.15 
2.62 
2.05 
6.01 
1.96 


2.62 


1.78 

5.09 

4.84 

2.84 

2.79 

.84 

.98 

.96 

1.17 

2.02 

.78 

.98 


3.31 
1.48 
3.00 
2.09 
1.5P 
2.66 
4.95 
2.48 
2.81 
8.36 
6.70 
2.96 


2.04 


4.90 

4.02 

4.11 

1.68 

.68 

.88 

.73 

1.78 

1.88 

.40 

.68 

2.40 


1.1 


35.63 


2.06 
5.90 
6.5* 
2.61 
2.18 
0.94 
1.07 
1.09 
1.30 
2.3? 
0.87 
1.13 


27.45 


5.30 

4.19 

4.59 

1.82 

0.65 

0.96 

84 

2.05 

1.64 

.69 

.69 

2.87 
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ESTIMATED  MONTHLY  DISCHARGE,  PERKIOMEN  CREEK,  AT  FRED- 
ERICK,  (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


MONTH. 


Discharge  In  Second-feet. 


Maximum. 


January*   

February.   

March,    

April. 

May 

Jane.  . — 

July 

August,     

September,   

October 

November 


mm 

217 
2073 


The  year. 


1893. 

January,   

February. 

March,    

April 

May.    

June 

July.    ~ 

August,    ..„._....._.._ 

September 

October,    

November. 


1401 

47V 

£67 

571 

90 

43 


060 


The  year, „ 

1804. 

January. 

February,  -—---——_——_«.———— 

March - 

April, 

May,   

June, -* 

July.   ~ 

August,    

September,   

October, 

November.    .. — 


The  year, 

1805. 

January,   .. .... 

February.  . 

March 

April 

May 

July,   - ZZ I ZZ. 

August,    . — _.. — 

September,  ....—...-.--—.-...-..—_—.. 

October,    — 

November,   ...._—.-«—.—.._.—__.. 

AJCCfalilOemg       ■■■—■--•  i       i       ■  -  i    -r     


The  year.  .. 


8700 


1160 

8247 

8646 

1687 

6189 

197 

118 

1160 

078 

1980 

1470 

1091 


6180 


1284 

1045 

1119 

8769 

509 

571 

154 

2490 


Minimum. 


Mean. 


158 
06 

145 
87 
71 
41 
18 
24 
20 
4 
26 


684 
160 
566 
168 
241 
124 
101 
100 
44 
27 
288 
156 


98 

147 

168 

101 

84 

87 

14 

18 

21 

24 

41 

98 


906 
4182 


8789 


2872 


848 
140 
067 
188 
88 
177 
181 
1191 

tfOf 


18 


55 
68 
126 
98 
86 
60 
28 
14 
14 
86 
70 
78 


217 


192 
598 
649 
817 
42S 

,  ra 
1  89 

129 

84 

114 

250 

241 


259 


855 
814 


14 


80 

86 

161 

126 


21 
18 
4 
5 
18 
25 


865 
154 
77 
45 
286 
219 
262 

m 


269 


404 

188 

516 

476 

120 

59 

93 

87 

28 

82 

61 

189 


Run-off. 


Second-feet 

per  square 

mile. 


4.17 

1.05 

8.72 

1.04 

1.50 

.82 

.66 

.66 

.29 

.18 

1.89 

1.08 


Depth  in 
inches. 


1.48 


1.26 

8.89 

4.27 

2.06 

2.81 

.47 

.26 

.86 

.55 

.75 

1.64 

1.59 


4.81 

1.18 

4.80 

1.16 

1.88 

.98 

.76 

.76 

.32 

.21 

2.11 

1.19 


1.70 


.61 
2.84 
2.07 
1.58 
5.82 
1.01 
.51 
.30 
1.55 
1.44 
1.66 
2.46 


19.50 


1.45 

4.05 

4.92 

2.82 

8.24 

.52 

.80 

.98 

.61 

•86 

1.88 

1.86 


1.78 


2.66 

1.20 

3.89 

8.18 

.86 

.39 

.61 

.24 

.15 

.21 

.84 

.79 

1.16 


22.91 


0.70 
2.44 
2.89 
1.71 
6.71 
1.18 
.59 
.85 
1.73 
1.66 
1.86 
2.84 


24.10 


3.07 
1.25 
3.91 
3.49 

.44 

.70 
.28 
.17 
.24 
.88 
.91 

15.88 
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ESTIMATED  MONTHLY  DISCHARGE,  PERKIOMEN  CREEK,  AT  FRED- 
ERICK,   (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


Discbarge  in  Second-feet. 


MONTH. 


Maximum. 


1806. 

January,   

February,  . 

March,   — 

April 

May 

June,   

July,    

August.    

September,   

October,    

November,    

December,  _- ,. — — 


Toe  year, 


879 

6799 

8160 

851 

300 

177 

1988 

128 

768 

2711 

2489 

286 


1897. 


January 

February 

March,    

April - 

May.    

June,   

July t 

August,    

September,   

October,    

November,    — 

December,   ; — 

llie  year, 

1898. 

January,   — — 

February,   . — — 

March.    — 

June,   ... — — — — — — ... — ——__—__-— 

August,    . 

September, 

October,    

November,    

December,  


0789 


1291 


780 

1648 
4747 


1901 

218 

169 

89 

8089 

2661 


The  year. 


1899. 


January,  .. 
February.  . 
March,    — 

April,  

May,    

June.   

July 

August,    — 
September, 
October,    .. 
November, 
December,   . 


The  year, 


4747 


2768 

5662 

899 

668 

3498 

113 

115 

393 

61 

475 

3808 

3406 


Minimum. 


Mean. 


Run-off. 


Second-feet 

per  square 

mue. 


Depth  in 
Inches. 


20 
62 
66 
66 
28 
28 
23 
17 
20 
83 
42 
36 


17 


38 
46 
99 
61 
82 
36 
29 
26 
8 
8 
84 
71 


78 

490 

604 

132 

<H 

66 

964 

40 

88 

196 

274 

107 


191 


166 
489 
241 


.61 

3.22 

8.82 

.87 

.40 

.43 

1.74 

.96 

.66 

1.28 

1.80 

.70 


5662 


8 


37 
114 
74 
96 
131 
86 
18 
24 
12 
18 
46 
70 


626 

126 

206 

78 

89 

29 

288 

866 


221 


1.81 


1.02 

2.82 

1.68 

1.47 

8.46 

.88 

1.86 

.69 

.26 

.19 

1.57 

2.40 


0.59 

8.47 

8.S 

.97 

.46 

.48 

2.01 

JO 

.65 

1.48 

8.01 


4048 

3525 
1368 

210 

501 

817 
1021  j 
8363  I 

119  I 

724 

662 

8525  i 


12 


129 
120 
845 
78 
57 
28 
25 
29 
48 
84 
68 
48 

26 


487 

206 

929 

605 

57 

44 

86 

81 

78 

419 

428 


242 


479 


246 
100 
74 
104 
160 


74 
189 
124 

278 


1.46 


2.29 

8.20 

1.86 

1.61 

8.82 

.88 

.29 

.64 

.20 

.61 

2.76 

2.82 


1.99 


8.11 


6.72 
1.61 
.66 
.49 
.66 
.99 
2.18 
.49 
.96 
•89 

1.84 


17.06 


1.18 
2.94 
1.82 

1.64 

8.88 

.93 

1.56 

.60 

.29 

.22 

1.75 

2.77 


19.68 


2.66 
2.88 

1.67 
1.69 
8.88 

.42 

.88 


8.08 
8.26 


81.49 


4.62 

6.60 

1.80 

.76 

.55 

.78 

1.14 

2.43 

.56 

1.06 

.94 

84.78 
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ESTIMATED  MONTHLY  DISCHARGE,  PERKIOMEN  CREEK,  AT  FRED- 
ERICK,  (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


Discharge  in  Second-feet. 


MONTH. 


Maximum. 


January.  .. 
February,  . 
March,    — 

April 

May,    

Jane,  

July,    

August.    ... 
September, 
October,    — 
November, 
December.  . 


1900. 


2812 
3606 

1648 

1212 

608 

68 

1606 

106 

£8 

67 


Minimum.      Mean 


Run-off. 


Second-net 

per  square 

mile. 


Depth  In 
Inches. 


666 


30 
140 
118 

84 

62 

2fi 

18  ' 

24  i 

14  • 

26  , 

20 

86 


741 
821 
178 
117 

47 
127 

64 


The  year. 


1001. 

January,   

February,  

March.    

April,    

May , 

July,*  ii~~™::~::~~™ 

August 

September,  .. 

October,    

November,    

December.  ...... — —__«.__— _~.—_— 


3606 


1628 

84 

4717 

2287 

1118 

647 

1*7 

1488 

260 

260 

868 

6017 


The  year,  

1902. 

January,  

February,  

March,    ._.. — ...... .. .............. 

April,    

May.    

June,  ... — _______ — . — 

July,    

August,    .. .... ——._... ....... 

September, 

October. 

November.    —_.—.-___--.— ..—.—_~.  I 
December,  —..—_—•..._— .....^— -J 

The  year,  

1903. 


6017 


14 


81 
29 

46 
58 
67 
36 
12 
86 
38 
31 
36 
61 

12 


60 
84 


1.07 

4.87 

2.11 

1.17 

.77 

.81 

.84 

.86 

.22 

.26 

.88 

.66 


2.27 

6.07 

2.44 

1.81 

.89 

.86 

.67 

.48 

.26 

.29 

.87 


i. 


174 


189 
44 

441 

887 

286 

119 

44 

184 

87 

80 

72 

667 


1.14 


16.26 


196 


.92 

1.08 

•29 

.80 

2.90 

8.84 

2.22 

2.48 

1.66 

1.79 

.78 

.87 

.29 

.88 

1.21 

1.40 

.57 

.64 

.68 

.61 

.47 

.62 

8.66 

4.28 

1.28 

17.66 

January,  — 
February,  ... 

March,    

April 

May 

June,   

July. 


August,     ...... -. — _ . — ..._..._.— 

September,   .......—__.........— .._«. 

October.    • .. — —^.. 

November,    ........ ^...  ....—.— —..... 


The  year, 


2.82 

6.18 

4.88 

1.97 

.64 

.47 

.47 

.46 

1.08 

2.41 

.81 

6.69 


2.16 


3.62 
4.87 
8.10 
8.46 

.61 
1.78 
1.70 

.78 

.49 
2.44 

.64 
1.71 

8.08 


2.68 

6.89 

6.06 

2.20 

.74 

.62 

.64 

.62 

1.20 

2.78 

.90 

6.44 


28.98 


4.17 
4.66 
3.67 
8.86 

.69 
1.98 
1.96 

.90 

.66 
2.81 

.60 
1.97 

27.48 
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ESTIMATED   MONTHLY   DISCHARGE,   PERKIOMEN   CREEK,   AT   FRED- 
ERICK,  (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


» 

Discbarge  in  Second-feet. 

Run-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
laches. 

1004. 


January,  — 
February,  ... 
March,    ...... 

April — 

May 

June,   

July 

August,    

September.  _. 
October,  — 
November,  .. 
December,   


The  year, 

1006. 


4466 
8816 
8681 
1768 
1117 
2583 

888 
1886 
6460 
3821 

634 
1006 


January,  

February,   . ^ — 

March,    . 

April,  — . 

May.    ._ ~ 

June — 

July 

August,    

September,  

October,    ...1 — - 

November.    — 

December,  —— 

The  year. 


1906. 

January — 

February,  ... .____—. 

March,    ..... . 

April 

May.    

June, . 

July 

August,   

September, 

October,    

November,    — 

December, — 

The  year, 

1907. 

January, 

February,  ......_..,..........—-_.- — — 

March.    .     ..._>.....__.—..... — 

June,  ...*...............— — i— 

July,   - 

August,    ••..._...•.-•........—— ...... 

September, _~ -.— 

October, 


November,    —..——. 

December,  •..•«•«•...••.. 


The  year,  — 


5460 


6706 

882 

3019 

814 

110 

81 

68 

8241 

1987 

1068 

8166 

1664 


64 

65 
128 
59 
35 
40 
38 
44 
83 
4b' 
61 
66 


871 

2.44 

884 

2.20 

638 

8.64 

236 

1.56 

100 

.66 

269 

1.70 

90 

.69 

272 

1.79 

813 

2.06 

241 

1.00 

179 

1.18 

168 

1.07 

5708 


1610 

2170 

4050 

3030 

1860 

2200 

422 

1690 

292 

609 

778 

3860 


88 


117 

128 

128 

78 

26 

19 
29 
68 
43 
43 
66 


268 


440 


877 

191 

72 

47 

87 

263 

299 

174 

388 

816 


4060 


1770 

160 

8450 

1010 

280 

1140 

219 

274 

4880 

1880 

3110 

2820 

4860 


10 


188 

86 

118  ' 
118  ; 

46 

48 

39  : 

29 

26  ' 

84  | 

29  ; 

46 


259 


817 
811 
566 

480 
196 
2K> 

84 
170 

60 
116 
181 
287 


1.70 


2.89 

1.84 

5.77 

1.26 

0.471 

0.807 

0.244 

1.76 

1.97 

1.14 

1.24 

2.07 


2.81 
2.37 
4.08 
1.73 

.76 
1.90 

.68 
2.06 
2.80 
1.88 
1.82 
1.28 


90 


128 
84 
92 
92 
87 
40 
81 
26 
80 
72 
168 
179 

26 


248 


464 
126 
627 
179 
124 
142 
86 
68 


690 

661 

818 


1.71 


2.00 

2.06 

8.66 

3.16 

1.80 

1.42 

.66 

1.12 

.88 

.76 

.86 

1.89 


28.07 


8.88 

1.40 

6.65 

1.41 

0.648 

0.348 

0.281 

2.03 

2.20 

1.81 

1.88 

2.89 


1.00 


2.90 
.81 

4.11 

1.18 

.82 

.98 

.66 

.41 

8.68 

1.74 

3.88 

8.62 

2.08 


26.85 


2.41 

2.14 

4.21 

S.6S 

1.60 

1.68 

.64 

l.» 

.87 

.88 

.98 

2.18 


21.69 


3.46 

.88 

4.75 

1.32 

.94 

1.04 

.64 

.48 

4.06 

2.01 

4.88 

4.17 

88.04 
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ESTIMATED   MONTHLY   DISCHARGE,   PERKIOMEN   CREEK,   AT   FRED- 
ERICK,  (SPRING  MOUNT),  MONTGOMERY  COUNTY. 

(Drainage  area  152  square  miles.) 


Discharge  in  Second- feet. 


Ron-oil. 


MONTH. 


January,    

February,    

March,    

April,  _ 

May.    

June,  

July 

August,    

September. 

October,  

November,    

December*  

The  year, 


January.   . 
February , 
March,    ... 

April 

May,    . — 

June,  

July 

August,    -. 
September. 
October,  — 
November. 
December, 


1908. 


1909. 


The  year,   . 


January,    .... 
February, 

March 

April.    

May — 

June,   

July 

August 

September.   .. 

October 

November,    .. 
December,  


1910. 


The  year.  -. 


January 

February, 

March,    

April,  

May.    

June 

July 

August 

September,  — 

October,    

November, 
December,  _- .. 

The  year. 


1011. 
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DELAWARE  BASIN—STATION  NO.  19 


WISSAHICKON  CREEK  AT  PHILADELPHIA. 


Wissahickon  creek,  a  tributary  of  the  Schuylkill  river,  rises  near 
Lansdale,  Montgomery  County,  and  flows  in  a  general  southerly  direc- 
tion to  its  mouth  in  the  Schuylkill  at  Wissahickon,  near  Philadel- 
phia, opposite  the  Montgomery-Philadelphia  County  line.  Its  length 
is  approximately  22  miles  and  through  the  upper  portion  the  creek 
flows  through  a  wide  valley  which  is  highly  cultivated,  but  near  the 
mouth  it  cuts  through  a  gorge  about  200  feet  deep,  the  banks  of  which 
are  wooded  and  steep.  The  creek  drains  a  densely  populated  area 
lying  between  Perkiomen  and  Little  Neshaminy  creeks  of  approxi- 
mately 65  square  miles,  and  has  a  fall  of  420  feet  from  its  source  to 
the  mouth,  an  average  of  21  feet  per  mile.  From  Chestnut  Hill  to 
the  mouth,  a  distance  of  6  mites,  the  creek  falls  100  feet,  or  about 
17  feet  per  mile.  The  annual  precipitation  over  this  watershed  is 
from  40  to  45  inches. 

Measurements  of  the  flow  were  begun  in  April,  1897,  under  the 
direction  of  Mr.  John  E.  Codman,  of  the  Philadelphia  Bureau  of 
Water.  Current  meter  measurements  were  made  about  100  yards 
above  the  mouth,  and  the  section  rated,  the  data  being^  subsequently 
compared  with  the  computed  discharge  over  a  stone  dam,  which  was 
then  used  as  a  weir  for  measurement  of  discharge.  Tn  August,  1897, 
an  automatic  recording  gage  was  established.  Eesults  have  been 
computed  from  1897  to  July  31,  1900,  at  which  time  the  gaging  sta- 
tion was  discontinued,  but  the  data  are  not  continuous,  as  during 
this  period  readings  were  temporarily  discontinued  from  time  to 
time. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey  and  the  Philadelphia  Bureau  of  Water, 
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DAILY  DISCHARGE,  IN  SECOND  FEET,  OF  WJSSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA   COUNTY,   PA. 


l. 

2. 
3. 
4. 
6. 

C. 
?. 
8. 

10. 


1807. 


DAY. 


MAY.  ,  JUNE.   JULY. 


U,  

12. 

15.  .... 
U 

16.  .... 


16. 
17. 
IS. 
10. 
20. 


21.  ... 

22.  ... 

23.  — 

24.  — 

26,  ... 

26.  — 

27.  — 

28.  — 

29.  — 

80.  — 

81.  — 


Die. 


01 

88 
75 
71 
71 
73 

74 

77 
345 
182 
140 

117 
98 
80 
84 
79 

77 
99 
91 
85 
204 

89 
77 
72 
00 
110 
216 


i 


Dis. 


84 

87 

74 

187 

168 

117 

76 

132 

1384 

228 

162 
141 
181 
121 
106 


AUG.     I    SKIT.  I    OCT. 


Dis. 


Dis. 


Dis. 


ti3  1 
60  , 

56 
58  I 
57 
32  i 
32, 

32 
54 

'^' 
59 

43  , 


162 
148 
189 
131 
184 

128 
120 
106 
119 
117 

160 
110 
101 
90 
550 


I 


67 
67 
53 
62 
62 

86 
49 
68 
35 
82 


112 

51  1 

497  ' 

82 

103  , 

41  ; 

158 

35 

111  ' 

36 

108 

86 

97 

90 

97 

35 

100 

64  I 

93 

35 

1 
106  . 

96 

82 

30 

88  | 

2817  , 

79  1 

20 

84 

187  1 

88 

31 

81  1 

268  , 

388  < 

41 

74 

189  ' 

i 

142 

1 

33 

1 

"9  i 
IO 

121  ' 

1 
97 

34 

70  1 

131  ■ 

91 

33 

68 

763  ] 

85 

36 

67  1 

336  i 

78  ! 

49 

67  1 

223 

80 

45 

1 

184 

70  ... 

Dis. 


76 
102 
74 
55 
59 


41 
25 
*4  I 

29 
32 

30 
29 
29 
28 

*7 

*6 
32 
S3  i 
20 
29  > 


Dts. 


68 
432 
132 

77 
65 

46 
46 
48 
54 

75 

67 
58 
45 
35 
89 


28  i 

28 

24  , 

32 

•24  ' 

34 

24  | 

40 

26  ' 

35 

26 

38 

31  ! 

89 

80 

42 

28 

40 

74  [ 

80 

89  i 

51 

89! 

211 

80  : 

98 

29 

68 

29 

65 

27  ... 

DEC. 


Dis. 


66 
66 
06 

74 
276 

186 
86 
75 
75 
76 

75 

96 

93 

296 

838 

162 
133 
111 
103 
93 

94 
106 
94 
84 
80 

73 
75 
75 
77 
82 
111 


s  I  g  I  j  I  inn  saasi  «*»»'  ««*«  sssis  a»«s5 
s  |  « 


3SSS3  sssag  sas'ss  esggg  Is5="  3§1SS 


' 

33S59* 

32SSS 

asass 

Bigaa 

sssasi 

&S83E3 

asRsa 

sassa 

88388 

saaaa 

33888 

asses  i 
i 

asses 

§3883 

saa« 

sisag 

8S338 

SaSREB 

1 

JX3S3 

S388?! 

33888 

88888 

»»ft 

SgeSSS 

1 

2 

X88S8 

secas 

?e««8 

3S8B8 

GSSBS 

MgPS  | 

a»ccs  Ba5|S  saasg  agaa3  |SS3S  ss|B|| 


a    a 


SS§8§  ||35S  SSSSS  KaSSS  RgSggj' gSgjgg 


33S=  5n§3S  sssss  ssaas  agsgg  sssggg 


3S33n  §«««*  sssss  ssssg  §gssg  §§g 


338KK    S12ES*    ES8S.S    £8PiSiB    13233    ggggsS 
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DISCHARGE,  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA  COUNTY,  PA. 


1899. 


DAY. 


1. 
4. 

e. 
a. 

7. 

s. 

11. 

12. 
13. 
14. 
16. 

1*. 
17. 
18. 
1*. 
*>. 

n. 

22. 


*4. 

25. 

27. 

2». 


SO. 
81. 


JAN. 

FEB. 

Die.   ;   Dls. 

!          i 

MAB. 


141 
100 
106 
120 
412 

574 

578 
220 
194 
154 

140 
132 
IIS 
144 
149 

140 
282 
147 
118 
116 

115 
106 
106 
269 


119 
106 
110 
204 
204 

113 
118 
113 
118 
118 

118 
118 
113 
113 
U8 

118 
149 
227 
850 
466 

436 
779 
680 
359 
260 


i 


184 

245 

142 

1285 

183 

428 

136 

_-....__•_-. 

136 

186 

Dls. 


285 
246 


APRIL. 


286 
1069 

865 
241 
204 
186 
196 

186 
198 
540 
208 
846 

869 
186 
278 
608 
340 

202 
521 
328 
282 
202 

216 
198 
484 
818 
260 
218 


Dto. 


191 
175 
175 
178 
159 

151 
166 
451 
205 
152 

140 
140 
140 
187 
129 

142 
142 
129 
129 
128 

115 
106 
106 
106 
106 

106 

106 

101 

98 

95 


MAT. 


Dil. 


96 

108 

98 

80 

80 


JUNE. 


Dig. 


45 
42 
42 

88 
21 


87 
87 
75 



75 

105 

108 

90 

87 
*7 

87 

87 

96 
90 
73 

68 

75 

96 

96 

75 

64 

64 

54 
50 

89 

54 
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DAILY  DISCHARGE.  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA  COUNTY,  PA. 


mm. 
DAY. 


dUL 


1. 
2, 
8. 
*. 
5. 

?: 

8. 

0. 
10. 

u. 
is. 

18. 
14. 
15. 

16. 
17. 
18. 

19, 
20. 

21. 
22. 
23, 
24. 
25. 

26, 
27. 
28. 
20. 
30. 
31. 


DiB. 


15 
17 
20 
17 
17 

17 
17 
20 
17 
17 

16 
40 
54 
32 
15 

13 

15 

13 

9 

10 

18 

21 

114 

114 

19 

110 

83 

2« 

17 

17« 

219 


AUG. 

SEPT. 

OCT. 

NOV. 

DKC. 

Dis. 

Dis. 

Dl8. 

Difl. 

Dis. 

47 

16 

64 

18 

22 

24 

15 

40 

17 

24 

20 

16 

17 

15 

24 

16  * 

18 

15 

15 

247 

16 

15 

14 

17 

210 

17 
20 
17 
17 
15 

12 
06 
81 
31 
24 

18 
IS 
50 

152 
80 

48 
27 
22 
26 
31 

22 
47 
40 
40 
82 
27 


18 

10 

9 

8 

13 


278 
85 
39 
17 
17 

14 
14 
12 
13 
13 

10 
10 
18 
13 
87 


14 

12 
27 
54 

47 


13 

23 

9 

15 

8l 

16 

9 

274 

12 

92 

54 
35 
25 
19 
19 


18 
14 
14 
16 
16 

10 
15 
18 
14 
18 

11 
11 
11 
12 
14 


21 

13 

21 

12 

21 

11 

20 

10 

17 

11 

17 

367 

14 

86 

12 

2fi 

16 

20 

17 

25 

15 

47 
31 
38 
38 
38 

52 
62 
41 
24 
31 

30 
26 
24 
22 

21 

21 
21 
21 
21 
21 

20 
20 
20 
?0 
20 
20 
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DAILY  DISCHARGE,  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA  COUNTY,   PA. 


1901. 

JAN. 

FEB. 

i 
MAR. 

AUG. 

SEPT. 

OCT.  1 

i 

NOV. 

DEO. 

DAT. 

Dis. 

DI8. 

1 
Dis. 

Dls. 

Dis. 

Dis. 

1 

Dis. 

Dis. 

1 

106 
86 

102 
81 
22 

22 
20 
19 

1     12 

18 

19 

224 

240 

68 

87 
80 
52 
81 
31 

31 
81 
31 
31 
31 

31 
81 
31 
81 
27 
22 

* 

27 
27 
27 
47 
64 

64 
47 
47 
42 
20 

20 
20 
26 
27 
22 

1      43 
1      64 

64 

64 

1      M 

*! 

47 

26 

>      19 

16 

27 

22 

i 

24 

17  , 
17  . 
17  ! 
17 

19 
19 
17 
19 

20 
20 
20 
19 

20 

20 

271 

102 

80 

42 

47 

81 

261 

261 

27 

22 

27 

865 

398 

244 

113 

81 

31 

1095 

827 

131 
21 
21 
87 
48 
27 

99 
99 
20 
24 

81 

26 
21 
22 
27 
26 

88 
48 
81 
81 
81 

80 
80 
27 
24 
28 

28 
27 
24 
27 
27 

23 
24 
24 

32 

i 
89 
39 
42 
88 
88 

88 
88 
29 
28 
29 

84 
34 
84 
.   47 
48 

29 
28 
27 
81 
81 

85 
42 
42 
31 
20 

17 
16 
16 
17 
16 
17 

16 
16 
16 
16 
15 

14 
18 
14 
16 
14 

14 
14 
13 
18 
16 

15 
15 
14 
14 
14 

14 

15 

18 

515 

141 

62 
18 
18 
16 
16 

17 

•>t   

4.'  — ZZ. 

5.  - - 

6.  

19 

82 

161 

26 

20 

7. 

8,  

19 

18 

9 

10,  - _ 

11, _ 

1      17 

1      18 

20 

a.  

L1 

14 . 

20 
j      18 
1      18 

15.  , 

« 

16, 

17,  

13 

r 

i 

1 

i 

59 
88 
22 

H>,  

21 

20. 

, 

28 

21 

1 

l 

!   '    24 

22 

a.  .  _     _.  _. 

21 

M.  - 

25.  _ 

36, 

t 

20 
21 

81 

21.  __ 

486 

ft. 

:    77 

39 - 

I 

1269 

30 _ _. 

r  

1188 

31 

1 

i 

250 

l 
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DAILY  DISCHARGE,  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA  COUNTY,   PA. 


l. 
2. 
8, 
4, 
5. 

6. 
7, 
6. 
9, 
10 

11. 
12. 
18. 
14. 
15. 

16. 
17. 
18. 

19. 

20, 

21. 
22. 
23, 
24. 
26. 


26, 
27. 
28. 
29. 
30. 
31. 


1902. 


DAY. 


JAN. 


Dis. 


163 

158 

112 

99 


77 
68 
40 
42 
44 

82 
81 
81 
81 
31 

81 
27 
22 
22 
22 

151 
1098 

101 
84 
68 

77 
171 
124 
26 
25 
24 


FEB. 


Dis. 


22 
146 
162 
188 

49 

22 
22 
22 
22 

22 

22 
22 
22 
22 
22 

22 

22 
22 
22 
22 

22 
398 
557 
270 
384 

1511 
1821 
1983 


MAR. 


Dis. 


161 
148 
140 
141 
141 

181 
123 
124 
127 
207 
128 


APRIL. 


1987 
970 
485 
198 
104 

119 
148 
184 
247 
267 


Dis. 


114 
106 
102 
102 
106 

106 
106 
490 
415 
183 


266 

161 

255 

167 

247 

140 

227 

128 

196 

106 

168 

106 

155 

114 

113 

114 

104 

106 

143 

10b' 

96 
91 
91 
89 

84 

82 

72 

72 

111 

168 


MAY. 


Dis. 


123 
96 
96 

106 
96 


82 

86 
82 
70 
68 

61 
51 
44 
44 

47 

47 
a40 


NOV. 


DEC. 


Dis.      i      Dis. 


78 

68 
68 
68 


82 

80 

77 

101 

77 

85 

77 

64 

77 

66 

68 
66 
64 
75 
66 

45 
45 
88 
27 

27 

31 
31 
26 
83 

84 

140 

182 

96 

71 

71 


HO 

120 


186 
140 

149 

111 

108 

96 

87 

96 
120 
130 

84 
108 


675 
268 
206 
186 

3fc> 
1032 

32ft 

aoe 

162 

150 
177 
166 
133 
183 
137 


a  Water  drained  out  of  pood  for  repairs  May  22. 
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1        •    1    1    1    1         1    1    1    1    1 

1     1     1     1     1           1     1    1     1     1          1 

I  i  !  i  i  i 

i    •    <    * 

i    *    i    *    ■ 

i    i    i    *    ■ 

h««*is      -,© i- -n  cs © 


2    32339    S53SS     5388358    SfcSaS'S 
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DAILY  DISCHARGE,  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA.  PHILADELPHIA  COUNTY,  PA. 


1900. 

JAN. 

FEB.. 

MAR. 

APRIL. 

MAY. 

JUNE. 

JULY. 

DAY. 

Dis. 

1Mb. 

Dis. 

Dis. 

Dis. 

Dis. 

Di8. 

1,  

64 

54 

92 

438 

206 

132 

111 

105 

82 

68 

64 
102 
128 
152 
161 

187 
128 
111 
103 
98 

101 
106 
90 
68 
64 
53 

39 
106 
144 

81 

47 

42 
34 
26 
22 
22 

22 
22 

35 
69 
94 

96 

96 

188 

387 

-  418 

128 
90 
73 
57 
53 

102 
289 
90 
90 
140 
222 

88 
57 

42 

32 

!    1010 

i    1122 

206 

92 
142 
142 
182 
121 

115 

104 

95 

94 

94 

91 
80 

78 

87 

105 

114 

103 

95 

89 

100 

1     136 

500 
335 
156 
130 
185 

168 
178 
102 
96 
102 

99 

91 

91 

629 

598 

i     198 

!     166 

140 

115 

476 

205 

140 
182 
123 
118 

113 
110 

91 
84 

80 
1  78 
I      75 

73 

68 
62 
57 
62 
49 

49 
47 
46 
45 
45 

42 
38 
35 
32 
30 

28 
28 
22 
22 
22 

23 

65 

17 

9 

7 
7 

10 
18 
14 
17 
17 

10 
7 
8 
6 
3 

229 
286 
848 
1096 
214 

149 
158 
219 
824 
140 
105 

70 
59 
55 
64 

47 

2,  

19 

S 

19 

4 

888 

5.  - 

6, 

219 
73 

7 

73 

1  ™::::::::::::::::::~::: 

64 
47 
47 

11 

12.  

IS - 

14 

15,  

47 
24 
16 
15 
16 

16, 

17.  ~ 

18.  

19. 

20.  - 

a,  

19 

206 

192 

42 

19 

70 

115 

» 

24,  _  

23 
23 
23 
25 

23 
64 
149 
23 
55 

59 
23 

25,  

13 

25,  

12 

27 

50 

28,  

48 

29,  

57 

»,  

106 

n.  

85 

Note.— Dam  drained  out  and  observations  discontinued  alter  July. 


19 
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ESTIMATED  MONTHLY  DISCHARGE,  WISSAHICKON  CREEK,  AT  PHILA 

DELPHIA,  PHILADELPHIA  COUNTY. 

(Drainage  area  65  square  miles.) 


MONTH. 


Discharge  In  Second-feet. 


May,    

June,   

July 

August,    

September,   

October 

November, 

December,  


1807. 


1886. 

January,   

February 

March,    - 

April 

May 

June,   

July,    — 

August 

September, 

October 

November,    

December,   


Maximum. 


The  year. 


January,   .. 
February. 

March, 

April 

May 


ltMr. 


845 

1884 

2817 

660 

102 

89 

482 

838 


751 

1512 

357 

285 

744 

125 

248 

858 

88 

70 

918 

923 


Minimum. 


July,    .: 

August 

September, 

October,  

November,    

December, 


1900. 


January,   _ 
February, 

AURUBt,     _. 

September, 
October,  — 
November, 
December, 


a  1001. 


1512 


925 

1285 

1059 

451 

108 


219 
]52 
278 
274 
867 
247 


69 
67 
82 
78 
29 
24 
28 
65 


64 
92 
78 
75 
78 
46 
26 
26 
19 
]5 
23 
75 


Mean. 


January,  

February. 

March,    

April, 

November,    .. 
"December,   ... 


bl902. 


240 

64 

1095 

99 

48 

515 

1269 


1093 
1983 
1967 
490 
140 
2495 


15 


106 

106 

186 

95 

50 


9 
12 

8 
12 
10 
20 


95 
148 
204 

147 
47 
82 
71 

127 


139 

176 

110 

108 

162 

71 

48 

111 

22 

28 

118 

163 


104 


207 
271 
326 
146 
81 


36 
26 
34 
29 
42 


Run-off. 


Second-feet 

per  square 

mile. 


1.47 
2.28 
3.16 
2.27 
0.78 
0.50 
1.09 
1.96 


2.15 
2.73 
1.70 
1.60 
2.51 
1.10 
0.67 
1.72 
0.36 
0.44 
1.83 
2.52 


Depth  in 
inches. 


1.61 


1.70 
2.64 
3.64 
2.62 
0.81 
0.58 
1.28 
2.26 


2.48 
2.84 
1.9S 
1.78 
2.8» 
1.23 
0.77 
1.98 
0.S9 
0.51 
2.04 
2.90 


21.77 


12 
16 
19 
20 
16 
13 
17 


54 
38 

138 
82 
30 
37 

133 


3.18 
4.17 
5.02 
2.25 
1.25 


0.P' 
0.54 
0.40 
0.58 
0.45 
0.65 


22 

100 

22 

277 

104 

259 

72 

134 

26 

66 

84 

281 

0.83 

0.58 

2.12 

.49 

.46 

.57 

2.05 


1.54 
4.26 

2.06 
1.03 
4.32 


8.67 
4.34 
5.79 
2.51 
1.44 


.62 
.46 
.61 
.52 
.75 


.<* 
.60 

2.44 
.55 
.53 
.64 

2.36 


1.78 
4.44 
4.59 
2.30 
1.13 
4.93 


a  Mar. -July,   Inc.,   station  discontinued, 
b  May-October.  Inc.,  station  discontinued. 
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ESTIMATED  MONTHLY  DISCHARGE,  WISSAHICKON  CREEK,  AT  PHILA- 
DELPHIA, PHILADELPHIA  COUNTY. 

(Drainage  area  65  square  miles.) 


Discharge  in  Second-feet. 

Ban-off. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

a  1908. 

1241 

1103 

554 

833 

140 

140 

374 

68 

66 

98 

122 

128 

140 

64 

45 

10 

10 

14 

282 

214 

215 

2CT 

100 

67 

70 

27 

94 

8.57 
3.80 
3.81 
8.96 
1.54 
1.03 
1.08 
.42 
.37 

4.12 
3.44 

April, 

8.82 
4.41 

May 

June _ 

1.78 
1.15 

July, 

1.24 

September,  _          . 

.48 

.41 
•  ** 

1905. 

January.    

February,   -    

1746  '                 S5 
206                    IS 

171 

49 

325 

173 

68 

ir> 
n 

141 

;"P 

47 

38 

157 

2.65 

.76 

5.03 

2.68 

1.05 

.2' 

.1- 

2!l8 
.pi 

.12 
5.93 
2.43 

3.05 
.70 

March,    

1011 

123 

5.80 

April 

May 

Juoe _ 

392 
126 

111 
16 

Q 

2.99 
1.21 

July __ _ 

41    ,                     2 
716  I                  7 
If  6  i                     8 
479  !                   8 
307  i                    6 
764  '                  18 

.'"0 

AugUSt.     ;_ 

2.51 

September — 

j  •>) 

October,    « — 

.84 

November,    -. 

December,    

2.80 

The  year,  - - 

1746 

4.38 
418 

1120 
629 
149 

1100 
888 

2 

39 
22 
32 
78 
22 
3 
12 

94 

111 
109 

94 
162 

45 
139 

88 

1.46 

1.72 
1.69 
1.46 
2.61 
0.70 
2.15 
1.36 

22.19 

bi906. 
February,   ....    «.. 

1.98 
1.78 

Mareh 

April _ 

May 

June,  ..._ 

July,    «.             ._ 

1.68 
2.80 
.80 
2.40 
1.57 

a  Station  discontinued  Oct.  5,  1903. 

bDam  drained  out  and  observations  discontinued  after  July,  1906. 
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DAILY   DISCHARGE,  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA  COUNTY,   PA. 


.JULY.   ACJG. 


I  SEPT 


MM  >. 


DAY. 


Dis. 


1,  — -: - 15 

2,  - 17 

8.  _ 20 

4.  17  i 

5.  - — -  17  | 

6.  _ 17 

7.  __.,  17 

8 -,-'  20 

9.  - 17 

10,  17 

V. : - 16 

12 - 40 

18 - — __ t  54 

14,  _ _  32 

16 _ _. :  15 

16,  _ _ - _ 13 

17 _ '  15 

18 - - 13 

19,  9 

20,  10 

21 _.  18 

22. 21 

28 114 

24,  _ _ 114 

25,  10 

26, 11C 

27, 83 

28 26 

29.  17 

30 — 176 

81, 219 


Dis. 


47 
24 
20 
16 
16 

17 
20 
17 
17 

15 

12 
98 
31 
31 
24 

18 

18 

59 

162 

80 

43 
27 
22 
26 
31 

22 
47 
40 
40 
82 
27 


OCT. 


NOV. 


Dis. 


16 
16 
16 
18 
16 

18 

10 

9 

8 

13 

13 
9 
8 
9 

12 


14 
14 
12 
13 
13 

10 
10 
13 
18 
37 


Dls. 


64 
40 
17 
16 
14 

14 
12 
27 
54 

47 

23 
15 
16 
274 
92 


278 

54 

11 

86 

35 

11 

39  : 

25 

11 

17  : 

19 

12 

17  i 

19 

14 

Dis. 


18 
17 
16 
16 
17 

18 
14 
14 
16 
15 

10 
15 
18 
14 
18 


DICC. 


21 

13 

21 

12 

21 

11 

20 

10 

17 

11 

17 

867 

14 

86  . 

12 

2*i 

15 

20 

17 

26 

15 

Dis. 


22 

24 

24 

247 

219 

47 
31 
38 
88 
88 

62 
62 
41 
24 
81 

SO 
26 
24 
22 
21 

21 
21 
21 
21 
21 

20 
20 
20 
'20 
20 
20 
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DAILY  DISCHARGE,  IN  SECOND  FBET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA  COUNTY,   PA. 


«. 

4. 

5. 


26. 
27. 
28. 
29, 
30. 
31, 


1901. 


DAY. 


JAN. 


6.  ~ 

7.  - 

8.  - 

9.  - 
10,  .. 


U. 

H. 
IS. 

w. 

17. 

w. 

19. 
20. 


21 —   

22. 

28 -- 

24.   

26 — 


Die. 


FEB. 


106 
86 

102 

81 
22 

22 

20 
19 
19 
12 

18 

19 

224 

240 


87 
80 
52 
81 
81 

31 
81 
31 
31 
31 

31 
81 
81 
81 
27 
22 


i 


DIs. 


MAR.        AUG. 


Dis. 


27 
27 
27 
47 
64 

64 
47 
47 
42 
20 


20  I-.. 

20, 

26 
27 
22 


24 
17 
17 
17 
17 

10 
19 
17 
19 


43,. 
64  . 
64!. 
64  '. 
64 

64 

47  '. 
2(5 
19   . 
1«    . 


27    ~. 

30  , 

22  '-._ 


Dta. 


20 
20 
20 
19 
20 

20 
271 
102 

80 


SEPT. 


IMs. 


99 
20 
24 

81 


21 
22 
27 

26 


OCT.    '    NOV. 


DEO. 


DIs. 


Difl. 


42 
88 
88 

88 
88 
29 
28 
29 


16 
16 
16 
16 
15 

14 
18 
14 
16 
14 


DIs. 


17 
19 
82 
161 
26 

20 
19 
18 
17 
18 


47 

38 

84 

14 

20 

81 

48 

84 

14 

20 

261 

81 

84 

18  ; 

18 

261 

81 

.   47 

18  I 

18 

27 

81 

48 

is, 

41 

22 

80 

29 

16  ; 

69 

27 

80 

28 

16 

88 

866 

27 

27 

14 

22 

898 

24 

81 

14 

21 

244 

26 

81 

14  ' 

28 

118 

28 

85 

14 

24 

81 

27 

42 

16 

22 

81 

24 

42 

18 

21 

1096 

27 

31 

515 

20 

827 

27 

20 

141 

21 

181 

28 

17 

G2 

81 

21 

24 

16 

18 

486 

21 

24 

16 

18  i 

77 

87 

24 

17 

16 

1989 

48 

32 

16 

16 

1188 

27 

17 

i 

250 
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DAILY  DISCHARGE,  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA  COUNTY,  PA. 


1. 
2. 
S. 
4. 
6. 

6. 

7, 
S. 
9. 
10 

11. 
12. 
18. 
H. 
16. 

16. 
17. 

18. 
1». 
20, 

81. 


S>3,  .. 

24,  .. 

25.  .. 


26. 
27. 
28. 
29. 
30. 

81. 


1902. 


DAY. 


JAN. 


Dfs. 


163 

168 

112 

90 

98 

77 
63 
46 
42 
44 

82 
81 
81 
81 
31 

81 
27 
22 
22 
22 

161 

1098 

101 

84 


77 

in 

124 
26 
26 
24 


Dis. 


22 
146 
162 
188 

49 

22 
22 
22 
22 

22 

22 
22 
22 
22 
22 

22 

22 
22 
28 

22 

22 
888 
667 
270 
384 

1611 
1821 
1963 


FEB.     '    MAR. 


Die. 


APRIL. 


1967 
870 
486 
198 
104 


161 
148 
140 
141 
141 

181 
123 
124 
127 
207 
128 


Dm. 


114 
106 
102 
102 
106 


119 

106 

148 

106 

184 

490 

247 

416 

267 

183 

266 

161 

265 

167 

247 

140 

227 

123 

196 

106 

168 

106 

166 

114 

118 

114 

104 

14S 

106 

10K 

98 
91 
91 
89 
84 


72 

72 

111 

168 


MAY. 


Die. 


NOV. 


128 
96 
96 

106 
96 

82 
77 
77 
77 
77 

82 

86 
82 
70 


61 
51 
44 
44 

47 

47 
a40 


Dis. 


82 
78 

68 
68 
68 

80 

101 

85 

64 
68 

68 
66 
64 
75 
66 

46 
46 
88 
27 
27 

31 

31 
26 
S3 

84 

140 

182 

96 

71 

71 


DEC. 


DIs. 


110 
120 


186 

140 

149 

111 

103 

96 

87 

96 
120 
180 

84 
108 

2496 
675 
253 
806 
186 

36? 
1032 
320 
202 
162 

150 
177 
166 
183 
138 
137 


o  Water  drained  out  of  pond  lor  repairs  May  22. 
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ESTIMATED  MONTHLY  DISCHARGE,  WISfcAHICKON  CREEK,  AT  PHILA- 
DELPHIA, PHILADELPHIA  COUNTY. 

(Drainage  area  65  square  miles.) 


MONTH. 


May 

Jane 

July 

August,    -. 

September,   

October 

November, 

December,  — 


1807. 


Discharge  In  Second-feet. 


Maximum. 


1896. 

January 

February 

March,    . 

April 

May,    

June.   

July,    

August,    

September,  

October 

November,    

December,   


The  year. 


1899. 

January,   

February.   

March,    — 

May,'  I~"! 


845 

1384 

2817 

560 

102 

89 

422 

8S8 


751 

1512 

857 

235 

744 

125 

243 

858 

83 

70 

918 

923 


July,    .'.... 
August,     .. 
September, 
October,  ._ 
November, 
December, 


1900. 


alftOl. 


January,   - 

February, 

August,    .. 

September, 

October,  — 

November, 

December. 


January,  .. 
February,    . 

March 

April 

November, 
December,   - 


b!902. 


1512 


925 

1286 

1069 

451 

106 


219 
152 
278 
274 
867 
247 


240 

64 

1006 

99 

48 

515 

1269 


1093 
1983 
1967 
490 
140 
2496 


Minimum. 


69 
67 
32 
78 
29 
24 
28 
65 


64 
92 

78 
75 
78 
46 
26 
26 
19 
15 
23 
75 


Mean. 


15 


106 

106 

186 

95 

50 


P 
12 

8 
12 
10 
20 


12 
16 
19 
20 
16 
13 
17 


22 

02 

104 

72 
26 
84 


96 

148 

204 

147 

47 

82 

71 

127 


139 

176 

110 

106 

162 

71 

43 

111 

22 

28 

118 

168 


Run-off. 


Second-feet 

per  square 

mile. 


1.47 
2.28 
3.16 
2.27 
0.78 
0.50 
1.09 
1.96 


2.15 
2.78 
1.70 
1.60 
2.51 
1.10 
0.67 
1.72 
0.35 
0.44 
1.83 
2.52 


Depth  In 
Inches. 


1.70 
2.54 
3.64 
2.02 
0.81 
0.58 
1.22 
2.26 


2.48 
2.84 
1.96 
1.78 
2.89 
1.23 
0.77 
1.96 
0.39 
0.51 
2.04 
2.90 


104 


207 
271 
326 
146 
81 


4* 
35 
26 
84 
29 
42 


1.61 


21.77 


8.18 
4.17 
5.02 
2.25 
1.26 


0.54 
0.40 
0.53 
0.45 
0.65 


54 

0.83 

38 

0.58 

138 

2.12 

32 

.49 

80 

.46 

87 

.57 

138 



2.05 



100 

1.54 

277 

4.26 

259 

i).W$ 

134 

2.06 

66  1 

1.03 

281 

4.32 

3.67 
4.34 
5.79 
2.51 
1.44 


.62 
.46 
.61 
.52 
.75 


.96 
.60 

2.44 
.55 
.58 
.64 

2.36 


1.78 
4.44 
4.59 
2.80 
1.13 
4.96 


a  Mar. -July,   Inc.,   station  discontinued, 
b  May-October.  Inc.,  station  discontinued. 
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DAILY  DISCHARGE,  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA,  PHILADELPHIA  COUNTY,  PA. 


1908. 

JAN. 

FEB.. 

MAR.  ' 

APRIL. 

HAY. 

JUNE. 

JULY. 

DAY. 

Dia. 

DIs. 

i 

t 

Dis.   | 

1 

DIs. 

Dis. 

DIs. 

DIs. 

1,  

1     w 
54 

92 

433 

215 

132 

111 

105 

I      82 

68 

64 
102 
128 
152 
161 

137 
128 
HI 
103 

1     98 

101 

106 

90 

■;    * 

1     64 
53 

■!     • 

106 

144 

81 

47 

42 
34 
26 
22 
22 

22 
22 
35 
69 
94 

96 

96 

188 

887 

•  418 

128 
90 
73 
57 
53 

102 
289 
90 
90 
140 
222 

88 
57 

1       «! 

32  | 
1010  ' 
1122  . 

[     m 

92  , 

142  i 

142  , 

132  ! 

i     121 

115 

104 

95 

94 

!    w 

91 
80 

l      78 

87 

;     106 

I 

114 

,     103 

1      95 

89 

100 
!     136 

500 
335 
166 
130 
185 

158 
173 
102 
96 
102 

99 

91 

91 

629 

598 

198 
166 
140 
115 
476 

205 

140 
132 
123 
118 

113 
110 

91 
84 

80 
78 
75 
73 

!    m 

!     62 
57 
62 

49 

49 

1      45 
45 
45 

42 
38 

!      35 
82 
30 

i 

28 
28 

i      22 

!      22 
22 

i      23 

I      23 
23 
28 

25 

1 

23 

1      "4 
1     149 

!      55 

55 

17 
9 
7 
7 

10 
18 
14 
17 
17 

10 
7 
8 
6 
3 

229 
286 
848 
1096 
214 

149 
158 
219 
324 
140 
105 

70 
59 
55 
64 

47 

2,  

19 

8,  

19 

4,  

888 

5 - 

6 

219 
78 

7,  

73 

8,  .... 

9 

64 
47 

10.  

47 

il 

47 

12,  

24 

18 

16 

16 

15 
16 

19 

17 

18,  

206 
192 

19, 

42 

21,  - 

19 
70 

22, 

28,  _ 

115 

59 

24,  

23 

25 

18 

26,  

12 

28,  

50 

48 

29,  

57 

80,  

108 

31.  

85 

Note.— Dam  drained  out  and  observations  discontinued  after  July. 
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DAILY  DISCHARGE,  IN  SECOND  FEET,  OF  WISSAHICKON  CREEK,  AT 
PHILADELPHIA.  PHILADELPHIA  COUNTY,  PA. 


!  JAN. 
1906. 

FEB..  J 

MAR.  1 

1 

APRIL. 

MAY. 

JUNE. 

JULY. 

DAY.            Ms. 

Dii.   | 

1 

i 
i 

Dis.  \ 

t 
Dis.   • 

Dis. 

Dla. 

DIS. 

1 

i 
64 

42  1 
84 
26 
22  i 
22 

22 
22 
35 

69 

94  | 

96 

96 
188 
887 

418  I 

128  i 
90 
78 
57 

.. 

102  1 
289  | 

90 

90 
140 
222 

88  1 
57  ' 

i 

1 

42 

82 

1010 

1122 

206 

92 

142  ; 
142 
132  ! 
121 

115 
104 

95 

94 

94 

91 
80 
78 
87 
106 

114 
103 
95 
89 
100 
136 

500 
335 
156 
180 
185 

168 
173 
102 
96 
102 

99 

91 

91 

629 

598 

198 
166 
140 
115 
476 

205 

140 
182 
123 
118 

118 
110 

*B 

91 
84 

80 
78 
75 
78 

68 
62 
57 
52 
49 

1      49 
47 
46 
45 
45 

42 
88 
85 
82 
30 

28 
.  28 
22 
22 
22 

23 

55 

17 
9 

7 
7 

10 
13 
14 
17 
17 

10 
7 
8 
6 
3 

229 
236 
848 
1096 
214 

149 
168 
219 
824 
140 
105 

70 
59 
55 
64 

47 

2,  

54 

19 

8 

4,  

92 

438 

19 
888 

5 

6 

^   215 

i 

182 

219 
78 

7 

Ill 

78 

8 

9,  .  .. 

;   106 

82 

64 
47 

10 

68 

47 

il 

64 

47 

12,  

102 

24 

18.  .... 

128 

16 

16 

152 

161 

15 

16 

16.  .... 

17,  

187 
128 

19 

206 

18 

Ill 

192 

19,  

i     103 

42 

20,  

..__ '     98 

19 

a,  .... 

101 

70 

22. 

_ 106 

90 

115 

28,  

28 
23 
23 
25 

i 

i 

23 

64 

149 

28 

!     66 

59 

24,  .... 

25,  

—- .      68 

64 

23 
13 

96,  .... 

53 

12 

27,  

39 

50 

28 

108 

48 

29,  .... 

144 

57 

80.  .... 

81 

106 

81,  .... 

47 

1 

85 

Note.— Dam  drained  out  and  observations  discontinued  after  July. 
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ESTIMATED  MONTHLY  DISCHARGE,  WISfcAHICKON  CREEK,  AT  PHILA 

DELPHIA,  PHILADELPHIA  COUNTY. 

(Drainage  area  65  square  miles  J 


MONTH. 


Discharge  in  Second-feet. 


Maximum. 


May 

June,   

July 

August,    _- 

September, 

October, 

November, 

December,  


1807. 


1806. 

January,   

February 

March, ; 

May/  ~. 

June, 

July 

August.    _ 

September,  

October,  

November,    

December,   


The  year. 


January, 
February. 
March,    — 

April,  - 

May 


1800. 


846 

1384 

2817 

560 

102 

89 

482 

838 


751 

1612 

367 

235 

744 

125 

248 

868 

33 

70 

918 

023 


1612 


Minimum. 


60 
67 
32 
78 
20 
24 
28 
65 


04 
92 

78 
75 
73 
46 
26 
26  , 
19  j 
15 
28  , 
75  | 


Mean. 


96 

148 

204 

147 

47 

82 

71 

127 


139 

176 

110 

103 

162 

71 

43 

111 

22 

28 

118 

168 


Bun-ofl. 


Second-feet 

per  square 

mile. 


Depth  in 
Inches. 


1.47 
2.28 
3.16 
2.27 
0.73 
0.60 
1.09 
1.96 


2.15 
2.78 
1.70 
1.60 
2.51 
1.10 
0.67 
1.72 
0.35 
0.44 
1.83 
2.52 


15 


i 


1285 

1069 

451 

106 


July.   .:... 

August,    .. 
September, 
October,  — 
November, 
December, 


1900. 


a  1901. 


219 
152 
278 
274 
867 
247 


106 

106 

186 

95 

50 


January,   - 

February, 

August,    .. 

September, 

October,  — 

November, 

December, 


January,   .. 
February,   - 

March,    

April 

November, 
"December,   . 


b!902. 


240 

64 

1006 

99 

48 

515 

1269 


1008 
1983 
1987 
490 
140 
2495 


P 

12 
8 
12 
10 
20 


104 


207 
271 
326 
146 
81 


1.61 


1.70 
2.54 
3.64 
2.02 
0.81 
0.58 
1.22 
2.26 


2.48 
2.84 
1.96 
1.78 
2.89 
1.28 
0.77 
1.98 
0.39 
0.51 
2.04 
2.90 


21.77 


3.18 
4.17 
5.02 
2.25 
1.25 


3.67 
4.34 
5.79 
2.61 
1.44 


4* 
35 
26 
34 
29 
42 


12 
16 
19 
20 
16 
13 
17 


22 
22 
104 
72 
26 
84 


54 
38 

138 
32 
80 
37 

188 


0.54 
0.40 
0.53 
0.45 
0.65 


0.83 

0.58 

2.12 

.49 

.46 

.57 

2.05 


.62 
.46 
.61 
.52 
.75 


.96 
.60 

2.44 
.55 
.58 
.64 

2.36 


i 


100 
277 
259 
134 
66 
281 


1.54 

4.26 

3.W5 

2.06 
1.08 
4.32 


1.78 
4.44 
4.59 
2.80 
1.18 
4.98 


a  Mar. -July,   Inc.,  station  discontinued, 
b  May-October.  Inc.,  station  discontinued. 
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ESTIMATED  MONTHLY  DISCHARGE,  WISSAHICKON  CREEK,  AT  PHILA- 
DELPHIA, PHILADELPHIA  COUNTY. 

(Drainage  area  65  square  miles.) 


MONTH. 


Discbarge  In  Second-feet. 


Maximum. 


Minimum. 


a  1908. 

January,   

February,   

Marcb,    

April 

May _ 

June 

July,    

August 

September,   

1906. 

January.    

February,    

March,    

April 

May 

June 

July 

August,    

September,   

October,    

November,    

December,    — 

The  year,  

bl906. 

January,    -- — 

February,    

March,    

April 

May,    

June,    

July r 


1241 

1103 

554 

833 

140 

140 

374 

68 

06 


98 

122 

128 

140 

64 

45 

10 

10 

14 


174rt 

206 

1011 

392 

126 

-10 

*1 

716 

4T9 
397 
764 


f 


55 

18 

123 

111 

16 

9 

9 

7 


Mean. 


282 

214 

215 

297 

100 

67 

70 

27 

24 


Ban-off. 


Second-feet 

per  square 

mile. 


171 
49 

325 

173 
68 
13 
11 

141 


8.57 
3.80 
3.31 
8.96 
1.54 
1.03 
1.08 
.42 
.37 


Depth  in 
inches. 


4.12 
3.44 
8.82 
4.41 
1.78 
1.15 
1.24 
.48 
.41 


2.65 

.76 

5.03 

2.68 

1.05 

.*■' 
1- 

2il8 


fr.05 

.70 

80 

99 

21 

."0 
2.51 


5. 
2. 
1. 


1746 


438 
418 

1120 
629 
149 

1100 
888 


3 

1         r.q 

•  * 

]  <» 

3 

47 

.72 

.S4 

6 

33 

5.93 

.^6 

18 

157 

2.48 

2.80 

2 

94 

1.46 

22.19 

39 

111 

1.72 

1.98 

22 

109 

1.69 

1.79 

32 

94 

1.46 

1.68 

78 

162 

2.51 

2.80 

•22 

45 

0.7O 

.90 

3 

139 

2.15 

2.40 

12 

88 

1.36 

1.57 

a  Station  discontinued  Oct.  5,  1903. 

bDam  drained  out  and  observations  discontinued  after  July,  1900. 
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ESTIMATED  MONTHLY  DISCHARGE,  SCHUYLKILL  RIVER,  AT   PHILA- 
DELPHIA, PHILADELPHIA  COUNTY. 

(Drainage  area  1,920  square  miles.) 


MONTH. 


January,    

February,    ._. 

March _. 

April, 

May 

June 

July. 

August,    

September,    .. 

October,    

November,    _. 
December,   


1908. 


Discharge  In  Second-feet. 


Maximum. 


The  year, 


January,    

February,    _. 

March,    

April, 

May 

June,    

July,    

August,    

September,   . 

October,   

November,    . 
December,   .. 


1904. 


The  year, 


1905. 

January .    ._ 

February,    

March,    

April _ 

May,    

June,    

July,    

August, 

September 

October,  

November,    

December,   


The  year, 


January.   

February,    ... 

March 

April,  

May,    

June,    

July 

August 

September,    .. 

October,   

November,    -. 
December,   


1906. 


The  year. 


13230 

25019 

29674 

19520 

2698 

4355 

11182 

5195 

2880 

29986 

1788 

14656 


29986 


27210 
22810 
36180 
12470 

5997 

12860 

871 

5389 
29490 
11350 

5264 

4200 


36180 


30190 
2276 

23160 
7427 
1492 
813 
596 
6572 
8125 
5992 
7730 

10390 


30190 


Minimum. 


7810 

16100 

27000 

16200 

13600 

20000 

5490 

10100 

1210 

4260 

2500 

5790 

27000 


2278 
4011 
8657 
1866 
1506 
1445 
1362 
1385 
1182 
1346 
1260 
1416 


Mean. 


Ron-off. 


Second-feet 

per  square 

mile. 


1182 


1806 
1445 
2428 
1774 
1292 
1325 

771 
1595 

994 
1860 
1495 
1258 


771 


1850 

1540 

1720 

1902 

1340 

813 

595 

1332 

1542 

1827 

755 

1689 


595 


1690 
1630 
1870 
1720 
1320 
1260 
1070 
1200 
727 
1260 
1850 
1420 

727 


6229 
7231 
8474 
6782 
1751 
2180 
2706 
2026 
1824 
4441 
1292 
2641 


8.25 
3.7» 
4.48 
8.54 

.91 
1.14 
1.41 
1.06 

.69 
2.32 

.67 
1.87 


3923 


3196 
3742 
6187 
3218 
1448 
2901 
776 
2176 
2194 
2278 
2013 
1542 


2639 


4641 
1606 
9829 
3634 
1358 
813 
595 
1855 
2138 
1788 
1156 
3063 


2664 


8010 
8280 
4920 
4880 
2010 
2780 
1310 
1640 
753 
1510 
1400 
1890 

2450 


2.04 


1.67 
1.95 
8.23 
1.68 

.76 
1.51 

.40 
1.14 
1.15 
1.19 
1.05 

.80 


1.38 


2.420 
0.839 
4S870 
1.900 
0.707 
0.425 
0.311 
0.969 
1.120 
0.934 
0.604 
1.600 


1.890 


Depth  in 
Inches. 


3.747 
3.874 
5.107 
8.950 
1.049 
1.272 
1.626 
1.22-2 
0.770 
2.675 
0.748 
1.579 


27.619 


1.925 
2.106 
8.724 
1.874 
0.876 
1.685 
0.461 
1.314 
1.288 
1.372 
1.171 
0.922 


1.570 
1.710 
2.560 
2.540 
1.050 
1.450 
0.682 
0.854 
0.392 
0.786 
0.729 
0.984 

1.280 


18.710 


2.790 
0.874 
5.615 
2.120 
0.815 
0.475 
0.868 
1.117 
1.250 
1.077 
0.675 
1.845 


19.011 


1.810 
1.781 
2.951 
2.884 
1.211 
1.618 
0.789 
0.984 
0.437 
0.908 
0.818 
1.184 

17.265 
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ESTIMATED  MONTHLY  DISCHARGE,  SCHUYLKILL  RIVER,  AT  PHILA- 
DELPHIA, PHILADELPHIA  COUNTY. 

«   (Drainage  area  1,920  square  miles.) 


MONTH. 


1907. 

January.   

February,   -. • 

March.    .._—_ _— . . 

April,   

May,    

June,    

July .-. 

August,    ._ 

September,   

October,  — — 

November,    

December,   . 


The  year, 


1908. 


January. 

February,   

March.    

April,  

May 

June,   

July.    

August.    

September, 

October, 

November,    . 

December,   — 


The  year, 

1909. 


January.  

February,    

March.    

April _. 

May,    

June,   

July.    _. 

August,  

September,   

October,  

November,    

December,   


The  year. 


1910. 


January,    

February.   

March,    .... — 

2£  :::::::: 

June,    

July 

August, . . 

September,   .. 

October,  

November. 

December, 

The  year, 


Discharge  in  Second-feet. 


Maximum. 


Minimum. 


81000 

2110 

21500 

4070 

1710 

3240 

1000 

1140 

28900 

19000 

10200 

24400 


24400 


18400 
29000 

10800 

3970 

21800 

2080 

10200 

1570 

512 

1180 

468 

832 


29000 


11000 

16200 

0190 

0380 

7070 

1270 

388 

204 

809 

291 

589 

15400 


10200 


86607 

20670 

23627 

12688 

8559 

6834 

1700 

2491 

1822 

404 

7518 

1549 

30607 


1700 
1710 
1700 
1780 
1020 
1040 
1120 
1060 
987 
1010 
1790 
2080 


987 


1980 

1580 

4020 

1870 

1420 

968 

688 

561 

404 

601 

404 

822 


404 


1060 
729 

1170 
80S 

044 
351 
192 
177 
210 
226 
190 
188 


Mean. 


4890 
1700 
4520 
2010 
1030 
1200 
1170 
1060 
3740 
3530 
4900 
0720 


3050 


3710 
0900 

5800 

2740 

4630 

1030 

1270 

597 

408 

023 

464 


177 


235 
846 
1064 
389 
526 
840 
215 
215 
215 
205 
202 
208 

202 


2420 


1890 

5000 

2780 

2790 

2820 

017 

199 

178 

216 

281 

229 

1240 


Rlil'-Off. 


Second-feet 

per  square 

mile. 


2.29 

.92 

2.85 

1.05 

.85 

.62 

.01 

.55 

1.96 

1.84 

2.55 

8.50 


1.59 


1.98 

3.59 

3.06 

1.43 

2.80 

.55 

.00 

.81 

.21 

.32 

.24 

.48 


1480 


3097 

8569 

4068 

2789 

1801 

2397 

603 

467 

721 

248 

712 

466 

1744 


1.26 


0.984 
2.640 
1.450 
1.460 
1.210 
0.821 
0.104 
0.098 
0.112 
0.120 
0.119 
0.640 


0.771 


1.613 

1.852 

2.114 

1.453 

.988 

1.248 

.314 

.248 

.376 

.129 

.371 

.243 

•  WW 


Depth  in 
inches. 


2.64 

.96 

2.71 

1.17 

.96 

.70 

.70 

.68 

2.13 

2.12 

2.84 

4.04 


21.60 


2.22 

3.67 

8.5t 

1.00 

2.72 

.02 

.70 

.36 

.24 

.87 

.27 

.49 


17.04 


1.13 
2. 78 
1.67 
1.03 
1.40 
0.30 
0.12 
0.11 
0.12 
0.14 
0.13 
0.74 


10.30 


1.8f0 

1.928 

2.437 

1.621 

1.062 

1.394 

.302 

.280 

.420 

.149 

.414 

.280 

12.227 
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ESTIMATED  MONTHLY  DISCHARGE.  SCHUYLKILL  RIVER,  AT  PHILA- 
DELPHIA, PHILADELPHIA  COUNTY.       . 

(Drainage  area  1,920  square  miles.) 


MONTH. 


Discharge  in  Second-feet. 


Run-off. 


Maximum. 


Minimum. 


Mil. 

January 

February,   

March,    — 

April,  

May 

June,    ~ 

July 

August.    

September,   -. 

October — 

November, 

December,   . 

The  year,  


11157 
2751 
4485 
6421 
2242 
6607 
6702 

20971 


8470 
9212 
6668 


23236 


537 

617 

610 
12S5  I 

294 

310 

221 

197 

560 
1148 
1528 
1504 


197 


Mean. 


Second-feet 

per  square 

mile. 


-••xn 
1887 
1406 
2550 
804 
1388 
1042 
1362 
2316 
8769 
3486 
3164 


2076 


1.7^ 

.696 

.732 

1.328 

.419 

.723 

.543 

.709 

1.206 

1.963 

1.816 

1.648 


1.081 


Depth  In 
Inches. 


l.p^ 
.726 

•944 

1.482 

.483 

.806 

.6% 

.818 

1.346 

2.268 

2.026 

1.900 


14.694 
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DARBY  CREEK. 


DESCRIPTION  OF  BASIN. 


Darby  creek,  a  tributary  of  the  Delaware  river,  at  Essington, 
Philadelphia  County,  drains  approximately  78  square  miles  in  Ches- 
ter, Philadelphia  and  Delaware  Counties.  Rising  in  the  northwestern 
part  of  Chester  County,  just  south  of  Malvern  station,  it  follows  a 
general  northeasterly  direction,  through  a  thickly  populated,  de- 
forested, rolling  agricultural  region*  to  the  tidal  swamps  of  the  Dela- 
ware river,  just  below  Darby  borough,  where  it  turns  southwestward 
along  the  western  side  of  the  swamp  to  its  mouth,  a  total  length  of 
approximately  24  miles.  Its  source  lies  at  an  elevation  of  about  475 
feet  above  sea  level,  and  its  mouth  at  sea  level.  In  its  upper  section  the 
slope  of  the  stream  is  steep,  while  in  the  lower  section  it  is  very  flat. 
The  principal  tributary  is  Bobbs  creek,  which  enters  it  six  miles  abof  e 
its  mouth.  A  few  mills  operated  by  waterpower  exist  on  this 
stream. 

The  average  yearly  rainfall  over  this  watershed  is  from  45  to  50 
inches. 

The  flow  has  been  measured  since  July  31st,  1911,  at  Lansdowne» 
approximately  8  miles  above  the  mouth,  above  which  point  the  tribu- 
tary drainage  area  is  35  square  miles. 


DELAWARE  BASIN— STATION  NO.  21. 


DARBY  CREEK  AT  LANSDOWNE. 


DESCRIPTION  OF  STATION. 

This  station  was  established  July  31,  1911,  by  the  Water  Supply 
Commission  of  Pennsylvania.  A  10  foot  staff  gage  has  been  fastened 
to  a  large  tree  which  projects  over  the  water  on  the  right  bank  of 
the  stream,  about  300  feet  upstream  from  a  single  span,  through 
truss,  highway  bridge,  near  the  greenhouse  of  C.  H.  Baker. 

20 
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Discharge  measurements  at  low  and  normal  stages  of  the  creek  are 
made  by  wading  near  the  gage  and  at  high  water  stages  from  the 
highway  bridge.  The  initial  point  for  soundings  is  the  right  end  of 
upstream  handrail  on  bridge.  No  B.  M.  has  as  yet  been  established. 
The  creek  channel  is  straight  for  approximately  50  feet  above  the 
gage  and  600  feet  below  it.  At  wading  section  the  bed  is  small 
stones  and  mud,  and  at  the  bridge  the  bottom  is  mud  and  liable  to 
changes  in  depth.  Neither  bank  at  the  bridge  section  overflows  at 
high  stages.  Slack  water  from  the  dam  of  the  Garrett  Paper  Mill 
extends  to  a  point  about  100  feet  above  the  bridge*  and  200  feet  below 
the  gage,  however,  there  is  a  fair  flow  under  the  bridge,  except  at  ex- 
treme low  water.    This  gage  is  read  twice  daily  by  C.  H.  Baker. 

Since  the  establishment  of  this  station  3  discharge  measurements 
have  been  made.  No  rating  curve  has  been  determined,  and  only  the 
discharge  measurements  and  gage  heights  have  been  published. 


DISCHARGE  MEASUREMENTS,  DARBY  CREEK,  AT  LANSDOWNE,  DELA- 
WARE COUNTY,  PA. 

(Drainage  area  35  square  miles.) 


•           1 

a 

o 

fe 

♦3 

4A 

4A 

8 

1 

* 

• 
4? 

- 

No. 

Date. 

Hydrograpber. 

• 
X3 

*4 

o 

> 

6 

Remarks. 

+» 

a! 

a 

a> 

JZ 

"O 

a 

C3 

bo 

S: 

£ 

2 

< 

V 

=  i 

m 

a 

90 

s 

. 

1 

2 
8 


» 

1011. 

Oct.      8, 

Dec.    19, 

1912. 

April     8, 

Langenhelm, 
do 


Langenhelm  &  Reck- 
ord. 


1 

Ft. 

Feet. 

Sq.  ft. 

per 

Feet. 

Sec. -ft. 

54 

117 

.48 

1.11 

56 

54 

127 

.38 

L8S 

48 

43 

i 

1 

64 

1.58 

1.68 

102 

From  highway  bridge, 
do 

Wading  msmt.  150  ft. 
below  gage. 
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MEAN  DAILY  GAGE  HEIGHTS,  IX  FEET,  OF  DARBY  CREEK,  AT  LANS- 

DOWNE,  DELAWARE  COUNTY,  PA. 

: j : . 


2, 

3. 

4. 

5. 

* 

6. 
7. 

8. 

9. 

10. 


«. 
«. 
23. 
24, 
25. 

26. 
27. 
28. 
29. 
30. 
31, 


1911. 
DAT. 


JULY. 


11 

12,     

13 

M 

15 


16.  .. 

17.  .. 

18.  .. 

19.  .. 

20.  -. 


AUG. 


0.96 


SEPT. 


.79 
.66 
.70 
.74 
.82 

.88, 

.88 

.72 

.72 

.74 

.06 
.82 
.72 
.70 
.76 

1.04 
.76 
.74 
.74 

.86 


2.03 
1.04 
1.04 
1.04 
1.10 

1.24 
1.22 
1.10 

•  eft) 

1.24 


1.25 
1.40 
1.40 
1.05 
1.21 


.66 

1.42 

.75 

1.20 

.64 

1.22 

.69 

1.30 

1.01 

1.18 

1.05 

1.20 

2.96 

1.18 

1.28 

1.08 

1.14 

1.56 

1.76 

1.85 

80.96 

OCT. 


1.25 
1.22 
1.06 
1.04 
1.12 

1.10 
1.30 
1.22 
1.15 
l.CS 


1.85 

1.08 

1.44 

•  MB 

1.80 

1.08 

1.25 

1.10 

1.42 

1.28 

1.12 
1.15 
2.35 
2.60 
2.25 

1.90 
1.90 
2.25 
1.40 
1.11 

1.08 
1.0ft 
1.06 
1.12 
1.05 
1.10 


NOV. 


1.12 
1.08 
1.04 
1.09 
1.18 

1.20 
1.70 
1.22 
1.15 
1.16 

1.18 
1.81 
1.22 
1.15 
2.00 

1.40 
1.18 
1.92 
1.30 
1.86 

1.35 
1.30 
1.32 
1.82 
1.42 

1.80 
1.58 
1.76 
1.66 
1.30 


DEO. 


1.28 
1.15 
1.80 
1.35 
1.20 

1.42 
1.40 
1.88 
1.38 
1.88 

1.16 
1.25 
1.20 
1.12 
1.C6 

1.80 
1.C0 
1.10 
.92 
1.20 

1.15 
1.80 
1.70 
1.30 
1.20 

1.15 
1.76 
1.10 
1.12 
1.20 
1.80 


a  Maximum  7.76  at  1.30  p.  m. 
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BRANDYWINE  CREEK. 


DESCRIPTION  OF  BASIN. 


Brandy  wine  creek,  a  large  tributary  of  the  Delaware  river,  in  Penn- 
sylvania, which  passes  through  the  northern  part  of  the  State  of  Del- 
aware, and  enters  the  river  just  below  Wilmington,  drains  approxi- 
mately 300  square  miles  in  Pennsylvania.  Rising  in  two  branches, 
the  east  and  west,  which  head  on  the  western  edge  of  Chester  County, 
in  the  Welsh  Mountains,  within  a  few  miles  of  each  other,  these 
branches  diverge,  one  passing  through  Downingtown,  and  the  other 
through  a  rolling  country,  thickly  populated,  well  developed  agricul- 
mile  north  of  Lenape,  in  the  south-central  part  of  Chester  County. 
The  stream  and  its  branches  flow  in  a  general  southerly  direction 
through  a  rolling  county,  thickly  populated,  well  developed  agricul- 
turally and  practically  deforested,  its  total  length  in  Pennsylvania 
being  about  35  miles.  The  elevation  of  the  sources  of  the  two  branches 
is  about  900  feet;  at  the  State  line  it  is  140  feet,  and  at  the  mouth 
sea  level.  The  slope  of  the  stream  is  gradual,  but  steep  enough  to 
cause  small  waterpowers  to  be  extensively  developed  along  it  and  its 
branches.  On  the  drainage  basin  lie  numerous  towns  and  villages, 
several  of  which  obtain  water  from  the  branches.  The  average  yearly 
rainfall  over  this  watershed  is  from  45  to  50  inches. 

The  flow  of  this  stream  has  been  measured  since  August  1st,  1911, 
at  Chadds  Ford,  near  the  Pennsylvania-Delaware  State  line,  about 
10  miles  above  the  mouth,  the  drainage  area  above  the  gage  being 
approximately  285  square  miles. 


DELAWARE  BASIN— STATION  NO.  22. 


BRANDYWINE  CREEK  AT  CHADDS  FORD. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  August  1st,  1911,  by  the  Water 

Supply  Commission  of  Pennsylvania.     It  is  located  on  a  two-span, 

iron  girder  bridge  of  the  Pennsylvania  Railroad,  with  foot-path  along 
the  upstream  side,  which  crosses  the  creek  at  this  point.    A  standard 
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chain  gage  is  bolted  to  the  rail  of  the  foot  pathway,  on  the  upstream 
side  in  the  left  span.  The  length  of  chain  from  center  of  rivet  to  bot- 
tom of  weight  is  24.00  feet. 

Discharge  measurements  are  made  from  the  foot-path  at  all  times 
as  wading  is  practically  impossible  on  account  of  the  depth  of  water. 
The  initial  point  for  soundings  is  a  cross  mark  cut  in  the  hand  rail 
near  face  of  left  abutment.  The  bench  mark  is  a  chisel  mark  on  out- 
side edge  of  handrail  post,  flush  with  top  of  gage  board,  or  post 
nearest  to  box  of  gage,  and  the  distance  from  this  point  to  zero  of 
gage  is  23.89  feet.  The  channel  above  the  bridge  is  straight  for  150 
feet,  then  curves  to  the  west,  the  tail  race  of  a  mill  entering  the  stream 
on  the  left  bank  about  150  feet  above  the  bridge ;  below  the  bridge  the 
channel  is  straight  for  250  feet,  and  then  curves  to  the  west.  The 
bed  of  the  stream  is  mud,  gravel  and  stones,  and  fairly  permanent. 
The  left  bank  of  the  stream  at  the  bridge  is  the  railroad  embank- 
ment, and  abutment,  and  is  high  and  steep,  and  does  not  overflow. 
The  right  bank  of  the  creek  proper  is  low  and  flat  and  at  high  stages 
water  floods  over  a  flat  600  feet  wide,  under  the  wooden  trestle  of 
the  Pennsylvania  Eailroad.  Prom  this  trestle  in  high  water  periods 
it  will  be  necessary  to  measure  the  overflow  water.  The  gage  is  read 
twice  daily  by  B.  J.  Eeynolds. 

Since  the  establishment  of  this  station  4  discharge  measurements 
have  been  made.  No  rating  curve  has  been  determined,  and  only  the 
discharge  measurements  and  gage  heights  have  been  published. 


DISCHARGE   MEASUREMENTS,   BRANDYWINE   CREEK,   AT  CHADDS 

FORD,  DELAWARE  COUNTY,  PA. 

(Drainage  area  285  square  miles.) 


No. 


Hydrographer. 


1908. 

1 

Oct.      5, 

1911. 

■2 

Oct.      S, 

* 

Dec.     20, 

1912. 

4 

April     8, 

• 

o 

►» 

— 

■u 

*» 

8 

00 

O 

OS 

o 

a 

* 
•53 

§, 

03 

C 

barge. 

5 

Are 

Mea 

5 

Langenheim, 
do 


Langenheim    &   Reck- 
ord. 


Feet. 

119 

Sqft. 
259 

Ft. 

per 

AM1 

.715 

Feet. 
0.95 

Sec. -ft. 
185 

108 
109 

336 

350 

1.06 
1.16 

1.74 

1.85 

357 
405 

114 

479 

I 

2.05 

8.04 

982  ' 

Remarks. 


258 


DAILY  GAGE  HEIGHTS,  IN  FEET,  OF  BRANDYWINE  CREEK,  AT 
CHADDS  FORD,  DELAWARE  COUNTY,  PA. 


I 


l. 

2, 
3, 
4. 
5, 

6, 
7, 
S. 
9, 
10, 

11. 
12. 

18. 

H. 
15, 

16, 
17, 

18, 
19. 
20, 

21, 
22, 
23. 
24, 
25, 

26. 
27, 
28. 
29. 
80, 
81, 


1611. 
DAY. 


AUG. 


1.06 
1.06 
1.70 
1.56 
1.86 

1.40 
1.22 
1.66 
1.34 
1.69 

1.64 
1.45 
1.83 
1.40 
1.34 

1.16 
1.10 
1.16 
1.10 
1.01 

1.04 
1.06 
1.00 


SEPT. 


4.79 
2.67 
2.15 
1.89 
1.80 

1.76 
1.62 
1.69 
1.58 
1.57 

3.06 
2.87 
1.68 
1.55 
1.99 

2.19 
1.84 
1.61 
1.53 
1.61 

1.47 
1.49 
1.44 


1.07 

1.45 

1.40 

1.46 

1.49 

1.43 

4.22 

1.41 

2.04 

1.89 

1.64 

2.11 

2.10 

2.08 

a  7.65 

OCT. 


1.62 
1.98 
1.68 
1.58 
1.60 

1.44 
1.45 
1.44 
1.88 
1.50 

1.60 
1.55 
1.43 
1.85 
1.55 

1.45 
1.45 
b4.70 
4.21 
2.02 

2.04 
2.19 
3.70 
2.82 
1.86 

1.88 
1.84 
1.80 
1.76 
1.76 
1.72 


I 


I 


NOV. 


1.69 
1.66 
1.61 
1.61 
1.61 

1.66 
2.25 
1.91 
1.77 
1.70 

1.78 
1.67 
2.27 
1.77 
2.81 

2.83 
1.92 
2.87 
2.84 
2.08 

1.91 
1.84 
1.78 
2.88 
2.20 

2.09 
1.97 
2.27 
2.86 
1.97 


DEC. 


1.96 
1.95 
1.90 
2.01 
1.95 

1.87 
1.81 
1.79 
1.81 
1.79 

1.79 
1.78 
1.77 
1.75 
2.43 

2.85 
2.47 
2.66 
1.98 
1.88 

1.86 
2.00 
3.27 
2.76 
2.28 

2.24 
3.82 
2.58 
2.12 
2.00 
2.86 


a  Max.  8.84  feet  at  4.46  p.  m. 
b  Max.  5.99  feet  at  4.30  p.  m. 


SUSQUEHANNA  BASIN. 


(2S9) 


(260) 
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CHENANGO  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Chenango  River  rises  in  the  central  part  of  Madison  County, 
New  York  and  flows  southward  into  the  Susquehanna  river  at 
Binghamton,  N.  Y.  It  is  approximately  seventy  miles  long,  and  its 
drainage  area  comprises  about  1,580  square  miles.  Its  headwater 
valleys  lie  at  an  elevation  of  about  1,200  feet  above  sea  level,  and  its 
mouth  is  864  feet  above  tide.  Its  bed  is,  as  a  rule,  composed  of 
sand  and  gravel  and  the  stream  is  bordered,  in  many  places,  by 
bottom  land,  subject  to  overflow.  A  portion  of  the  headwaters  are 
diverted  across  the  Chenango-Mohawk  divide  through  Oriskany 
Creek  to  feed  the  summit  level  of  the  Erie  Canal. 

Considerable  power  is  developed  at  Binghamton  and  at  Port 
Dickinson,  three  miles  above. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to 
40  inches. 

The  discharge  of  this  stream  has  been  measured  since  July  31st, 
1901,  at  Binghamton,  N.  Y.,  near  its  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.   1. 


CHENANGO  RIVER  AT  BINGHAMTON,  N.  Y. 


DESCRIPTION  OF  STATION. 

This  station  was  established  July  31st,  1901,  by  United  States 
Geological  Survey  and  has  since  been  maintained  through  co-opera- 
tion with  the  New  York  State  Engineer.  It  is  located  on  the  Court 
Street  Bridge,  at  Binghamton. 

The  channel  is  obstructed  by  three  masonry  piers.  A  small  rift 
between  the  station  and  the  confluence  of  Chenango  River  with  the 
Susquehanna  River,  about  2,500  feet  below,  cuts  off  backwater  at 
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ordinary  stages  of  the  rivers.  The  bridge  crosses  the  stream  at  right 
angles,  and  the  bed  is  of  gravel  and  small  cobble  stones,  there  being 
a  smooth,  uniform  current. 

Discharge  measurements  are  made  from  the  Court  Street  Bridge. 
A  boxed  wire  gage  is  fastened  to  the  vertical  supports  of  the  hand- 
railing  on  the  upstream  side  of  the  first  span  from  the  right  bank. 
The  bench  mark  is  a  circular  chiselled  draft  on  the  upstream  corner 
of  the  bridge  seat  on  the  left  abutment,  its  elevation  being  34.02  feet 
above  gage  datum. 

In  estimating  the  run-off  of  Chenango  River,  the  area  directly 
tributary  to  storage  reservoirs,  from  which  diversion  is  made  to 
supply  the  Erie  Canal,  has  been  deducted  from  the  total  naturaj 
drainage  area.  The  diversion  area  of  six  reservoirs  at  the  head 
of  Chenango  River,  whose  outflow  is  turned  into  the  Erie  Canal 
through  Limestone  Creek,  is  thirty  square  miles.  The  diversion  area 
of  De  Ruyter  Reservoir,  at  the  head  of  Tioughnioga  River,  whose 
outflow  is  turned  into  the  Erie  Canal  through  Limestone  Creek,  is 

# 

eighteen  square  miles.  These  two  areas  have  been  subtracted  from 
the  natural  drainage  area  of  1,580  square  miles,  giving  an  effective 
area  of  1,532  square  miles.  This  estimate  is  approximate,  as  no 
allowance  for  direct  inflow  to  feeder  channels  from  addition  areas, 
nor  for  waste  into  the  original  stream,  has  been  made.  The  gross 
area  from  which  more  or  less  run-off  is  diverted  is  about  105  square 
miles. 

There  is  a  low  dam  about  one  mile  upstream  from  the  gaging  sta- 
tion. For  periods  during  freshets,  or  at  times  when  there  is  an 
abnormal  rise  on  one  stream,  accompanied  by  a  similar  rise  in  the 
other  stream,  either  the  Chenango  or  Susquehanna  River  record  at 
Binghamton  may  be  affected  by  backwater,  indicating  a  too  great 
discharge.  For  freshets  of  considerable  duration  the  flow  of  the 
two  streams  will  be  more  nearly  equalized.  During  the  winter 
months  the  discharge  is  usually  very  little  affected  by  the  presence 
of  ice. 

The  data  published  for  this  station  is  based  upon  four  rating 
curves,  each  one  having  been  changed,  or  modified,  as  additional 
meter  measurements  were  obtained,  made  necessary  by  ice  and 
backwater  conditions. 

Since  the  establishment  of  this  station  fifty-two  discharge  meas- 
urements had  been  made. 

The  following  data  have  been  furnished  by  the  United  StateB 
Geological  Survey: 
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DISCHARGE    MEASUREMENTS    OF   CHENANGO   RIVER,   AT   RINGHAM- 

TON,   N.    Y. 

(Drainage  Area  1530  Square  Miles.) 


No.      Date. 


Hydrograpber. 


I 

• 

a 

* 

o 

* 

B 

s 

1 

o 

4-> 

.C 
* 

• 

• 

X3 

o 

"55 

•8 

5 

as 

e 

a 

'08 
4) 

S3 

OS 

3 

Remarks. 


1. 
2. 


1901. 
July      2y 
July 

3.  j  July 

4.  July 
6.  I  July 

Aug. 
Aug. 
Oct. 
Oct. 


0. 
7. 
S. 
9. 


8. 

9, 
29. 
», 
19, 
19, 
19, 
19, 


Murphy, 
do 
do 
do  . 
do 
do 
do 
do 
do 


Feet. 


10.. 

11.  ' 

12.  I 
13. 

w.  ! 

15. 

16.  . 

17.  ' 

18.  ; 

19.  ' 

20.  i 


1992.      : 
Mar.   BT,  :  Murphy. 


Mar.  28, 

Mar.  29, 

June  6, 

July  l, 

July  3, 

July  16, 

Aug.  3, 

Aug.  14, 

Aug.  15, 

Sept.  3, 


1903. 

April  6. 

May  15, 

23.  ,  June  13, 

24.  Auff.  19, 

26.  !  Aug.  21. 
W.      Oct.  1, 

27.  Oct.  10, 


21. 
22. 


1904. 
28.  i  Mar.     8. 


29.  '  April  8, 

80.  ;  July  12, 

31.  I  8ept.  10, 

32.  Nov.  28, 

1906. 
83.     May    16, 

34.  Aug.    19, 

35.  |  Aug.    25, 


36. 
87. 


1906. 
Oct.       3, 
Nov.     8, 


1        1907. 

88.  June    20, 

1        1908. 

89.  ;  Sept.     2, 

40.  Sept.    26, 

41.  Oct.     21, 

42.  Nov.     2, 


43. 

44. 
46. 


1910, 
Mar.     7, 

May      9. 
July    26, 


do 

do 
Horton, 
Murphy, 

do 

do 

do 

do 

do 
Covert,  . 


Murphy, 

do 
Covert, 
Hoyt,     . 
Covert, 
Halsey, 
Covert. 


Covert, 

Horton, 
Covert, 

do 
Beebe,    . 


It. 

' 

.  ft. 

Feet. 

per 

I 

Sec.-ft. 

669 

1.23 

i    5.64 

848> 

764 

1.46 

1    5.78 

1.119 

617 

1.58 

;      5.71 

9421 

602 

.61 

1    5.21 

405 

460 

.90 

5.21 

J          425 

547 

1.04 

1    5.48 

>          566 

681 

.85 

!    5.49 

577 

646 

1.53 

1    5.81 

967 

775 

1.201    5.82 

927 

1,364 

3.04 

1 

,    8.16 

4,201 

1,489 

2.94 

>    8.21 

4,377| 

1,500 

3.27 

"'    8.75 

6,205' 

956 

,    2.52 

1    7.00 

2,407 

1,534 

3.14 

8.49 

4,816 

1,155 

2.33 

,    7.24 

2,688 

995 

2.13 

6.64 

2,098i 

1,775 

3.12 

9.16 

5,543 

877 

1.83 

,    6.32 

1,606 

841 

1.48 

I    8.20 

1,341 

675 

.80 

5.56 

546 

,359 

2.71 

7.72 

3,696 

646 

.83 

5.49 

538 

1,490 

1.93 

8.06 

2,877 

621 

.97 

5.62 

601 

1,006 

2.23 

8.72 

2,243 

650 

1.09 

5.51 

709i 

5,411 

5.23 

19.81 

28,800 

1 

8,702 

8.45 

•14.90 

i 
9,104 

Bough  measurer: 


iBeebe, 

Ctovert, 

Weeks, 


Covert, 
do 


Wood  and  Hoyt, 


Adams 

do 
Wood  and  French, 
Covert 


306' 
320' 

290 


225 

300 


290 


220 


2,459 
595 
4ffT 

1,022 


770 
844 
566 


a  ck  water,      caus<") 

I     by  lee  JaTr,, 

5.42>  10.86     11,652! 

.87     5.42  516 

1.15     5.55*  539, 

2.45     6.86       2,505 


2.22 

1.83 
1.29 


464     0.85 
681     1.54 


6.37 
6.42 
5.61 


5.30 
5.061 


Hoyt, 


Covert, 

Hoyt     and  Carman, 


209 
288 


320 

310 
160 


5351     1.21     5.67. 


387,    0.43,  5.0ft 

i  4.90 

4051    0.43'  4.95 

496     0.79  5.33 


1,706 
1,545 

728: 


396 
1.050 


648 


105 
118 
174 


4,120     5.68   16.82 


873 
186 


2.88:     6.60 

.71'     41.96 


392 


23,400 

2.030 

132 


Sub-surface  coeff. 
.85 

Measurement  made 
at  wading  station 
below  bridge. 
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DISCHARGE    MEASUREMENTS    OF   CHENANGO   RIVER,   AT   BINGHAM- 

TON,   N.    Y. 

(Drainage  area  1,530  square  miles.) 


No.      Date. 


46. 
47. 
48. 
49, 
50. 
51. 
52. 


1911. 
Mar.  29, 
April 
April 
June 
June 
Sept. 
Oct. 


6, 
21, 
14, 
16. 
28, 

4,' 


Hydrogxapber. 


• 

o 
o 

• 

' 

4* 

. 

4» 

MM 

*» 

O 

Xi 

• 

• 

xi 

O 

"55 

4* 

C8 
0> 

08 

& 

a 
8 

* 

< 

* 

as 

o 

5 

Cockroft, 

do 
DeGolyer, 

do 

do 
Covert,  .. 
DeGolyer, 


Ft. 

Feet. 

Sq.  ft. 

per 

OAA 

Feet. 

Sec.-tt. 

340 

4,150 

5.83 

19.30 

24,200 

340 

2,890 

5.53 

12.60 

16,000 

310 

1,280 

3.18 

7.90 

4,080 

334 

1,800 

2.92 

9.39 

5,250 

330 

1,000 

2.16 

7.16 

2,290 

284 

576 

.81 

5.54 

468 

304 

698 

1.22 

5.95 

849 

Remarks. 


•Measurements  made 
partly  by  wading 
under  Court  street 
Bridge. 


DISCHARGE  TABLE  OF  CHENANGO  RIVER,  AT  BINGHAMTON,  N.  Y. 
FROM  AUGUST  1,   1901,  TO  DECEMBER  31,  1905. 
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• 

■ 
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• 

+» 

4A 

*» 

4A 

*» 

X! 

• 

XI 

• 

x: 

* 

xa 

• 

•a 

M 

&a 

u 

to 

u 

60 

• 
0> 

o3 

u 

*o5 

%a 

*S 

*-> 

"3 

hi 

o» 

M 

XI 

98 

XI 

Xi 

99 

XI 

03 

X! 

u 

x: 

X! 

x: 

<■• 

08 

V 

cv 

0> 

CI 

» 

Zj 

03 

C 

» 

r~ 

e* 

DO 

to 

£ 

& 

w 

ttf 

■Hi 

to 

*3 

08 

o 

s 

08 

O 

A 

85 

5 

08 

t-4 

93 

o 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

[ 

Sec. -ft. 

5.00 

!          160 

8.00 

4100 

.90 

9160 

.80 

14880 

.70 

21040 

.10 

256 

.10 

4250 

11.00 

9350 

.90 

15090 

.80 

21260 

.20 

352 

.20 

4400 

.10 

9540 

14.00 

15300 

.90 

21480 

.30 

4V» 

.30 

4550 

.20 

9730 

.10 

15510 

17.00 

21700 

.40 

l&i 

.40 

4700 

.30 

9920 

.20 

15720 

.10 

21925 

.50 

660 

.50 

4860 

.40 

10110 

.30 

15930 

.20 

!        22150 

.60 

760 

.60 

5020 

.50 

10300 

.40 

16140 

.30 

22375 

.70 

875 

.70 

5190 

.60 

10490 

.50 

16850 

.40 

22600 

.80 

r«6 

.80 

59ft» 

.70 

10680 

.60 

16560 

.50 

1       22826 

.9» 

ni5 

.90 

5530 

.80 

10870 

.70 

16770 

.60 

28060 

6.00 

12^5 

9.00 

5700 

.90 

10060 

.80 

16980 

.70 

28275 

JO 

1365 

.10 

5880 

12.00 

11250 

.90 

17100 

.80 

!        28600 

.20 

1495 

.20 

6060 

.10 

11450 

15.00 

17400 

.90 

1        23725 

.30 

1625 

.80 

6240 

.20 

11650 

.10 

17610 

18.00 

23960 

.40 

1753 

.40 

6420 

.30 

11860 

.20 

17820 

.10 

24186 

.50 

1885 

.50 

6600 

.40 

12050 

.30 

18030 

.90 

14420 

.00 

2025 

.60 

6780 

.60 

12250 

.40 

18240 

.30 

24655 

.70 

2165 

.70 

6960 

.60 

12450 

.50 

18450 

.40 

1        24W 

.80 

2305 

.80 

7140 

.70 

12650 

.60 

18660 

.50 

26175 

.90 

2450 

.90 

7320 

.80 

12850 

.70 

18870 

.60 

46S60 

7.00 

2600 

10.00 

7500 

.90 

13050 

.80 

19080 

.70 

25595 

.10 

2750 

.10 

TWO 

13.00 

13250 

.90 

19290 

.80 

|      vt>eao 

.30 

2000 

.20 

7880 

.10 

13450 

16.00 

19500 

.90 

20006 

.30 

3050 

.30 

8040 

.20 

13650 

.10 

19720 

19.<M> 

26300 

.40 

3200 

.40 

8220 

.80 

13850 

.20 

19940 

.10 

76540 

.50 

3350 

.50 

8400 

.40 

14050 

.30 

20160 

.20 

I        M780 

.60 

3500 

.60 

8t90 

.50 

14250 

.40 

20380 

.30 

27020 

.70 

3650 

.70 

8780 

.60 

14460 

.50 

20600 

.40 

27260 

.80 

3800 

.80 

8970 

.70 

14670 

.60 

20820 

.50 

27500 

.90 

3950 

Note:— The   above  table  is    applicable   only   for  open-channel   conditions.     It   is   based   on 
discharge  measurements  ma<fc>   during  1901-1905.     It   is   well   defined  between   gage  heights  5 
ic«t  and  9  feet.    The  table  has  been  extended  above  9  feet,  being  based  on  one  measurement 
U..8  feet.    Tangent  at  19.5  feet,  differences  above  this  point  260  per  tenth. 
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DISCHARGE   TABLE   OP  CHENANGO  RIVER,  AT   BINGHAMTOK,  N.   Y., 

FOR  1906. 


■ 

• 

• 

■ 

+» 

*» 

+* 

+a 

Xi 

43 

•S 

• 

^* 

■ 

XI 

0> 

"3 

Xi 

od 
M 

08 

to 

X3 

08 

od    - 

JS 

o 

A 

V 

x: 

0) 

•g 

go 

5 

to 
« 

n 

5 

o 

w 
5 

be 

"S 

.c 

a> 

03 

o 


00 


Feet. 

2HK*  • "It • 

4.90 

115 

5.00 

175 

.10 

240 

.20 

315 

.30 

398 

.40 

480 

.50 

570 

.60 

665 

.70 

765 

.80 

875 

.90 

900 

6.00 

1110 

.10 

1235 

.20 

1360 

.80 

1490 

.40 

1625 

.50 

1760 

.60 

1900 

.70 

2040 

Feet.  I 
.80 
.90 

7.00; 

.10 
.20 
.30, 
.40 
.50 
.60 
.70 
.80 
.90 
8.00 
.10 
.20 
.30 
.40 
.50 
.60 


Sec. -ft. 
2180 
2325 
2470 
2615 
2765 
2915 
3065 
3220 
3375 
3536 
3695 
3855 
4020 
4185 
4355 
4525 
4695 
4866 
5040 


Feet.  I 
.701 
.80 
.90 
9.00 ' 
.10, 
.20 
.30; 
.40 
.50 
.60' 
.70 
.80 
.90! 
10.00 
.10 
.20 
.30 
.40 


5215 
5390 
5565 
5740 
5915 
6090 
6265 
6440 
6615 
6790 
6965 
7140 
7320 
7500 
7680 
7860 
8040 
8220 


Feet. 
.50 
.60 

•7o; 

.80| 
.90! 

11.00' 
.10 
.20 
.30 
.40. 
.50 
.60 
.70 
.80 
.90' 

12.00 
.10 
.20 


Sec. -ft. 

8400 

8590 

8780 

8970 

9160 

9850 

9540 

9730 

9920 

10110 

10300 

10490 

10680 

10870 

11060 

11250 

11450 

11650 


Feet. 

Sec. -ft. 

.30 

11850 

.40 

12050 

.50 

12250 

.60 

12450 

.70 

12650 

.80 

12850 

.90 

13250 

18.00 

18250 

.10 

13455 

.20 

13660 

.30 

13865 

.40 

14070 

.50 

14275 

.60 

14480 

.70 

14685 

.80 

14890 

.90 

15095 

14.00 

15300 

Note:— The  above  table  is  applicable  only  for  open-channel  conditions, 
discbarge  measurements  made  during  1901-1908.  It  is  well  denned  between 
and  10  feet  and  is  based  on  one  high  water  measurement  above  10  feet. 


It   is   based 
gage  heights 


DISCHARGE   TABLE   OF  CHENANGO  RIVER,   AT   BINGHAMTON,  N.   Y., 

FROM   1907   TO   1910. 


• 

• 

*» 

• 

Xi 

n 

• 

XX 

• 

•F 

* 

Xi 

• 

"3 

& 

"3 

bfi 

9 

» 

"3 

9 
bfi 

bo 
"8 

bo 

XX 

3 

■c 

a 

Xi 

Li 

OS 

x: 

a 

Xi 

08 

© 

Xi 

OJ 

& 

•  V 

Xi 

V 

Xi 

9> 

XI 

* 

5 

S3 

00 

5 

u 

03 

X 

5 

5 

.S 

Feet. 

8ec.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet.    1 

Sec. -ft. 

Feet. 

Sec. -ft. 

4.60 

10 

.50' 

3220 

.40 

8220 

.30 

13850 

.20 

19940 

.70 

35 

.60 

3375 

.50 

8400 

.40, 

14050 

.80 

20160 

.80 

70 

.70 

3535 

.60 

8590 

.50, 

14250 

.40 

20380 

.90 

115 

.80 

3695 

.70 

8780 

.eo1 

14460 

.50 

20600 

5.00 

170 

.90 

3855 

.80 

8970 

.70i 

14670 

.60 

20620 

.10 

236 

8.00, 

4020 

.90 

9160 

.80, 

14880 

.70 

21040 

.20 

305 

.10 

4186 

11.00 

9350 

.9o; 

15090 

.80 

21260 

.30 

380 

.20 

4355 

.10 

9540 

14.00 

15300 

.90 

21480 

.40 

460 

.80, 

4525 

.20 

9730 

.10; 

15510 

17.00 

21700 

.50 

550 

.40, 

4605 

.30 

9920 

.20 

15720 

.10 

ZL920 

.60 

645 

.50 

4865 

.40 

10110 

.30' 

15980 

.20 

22140 

.70 

745 

.60, 

5040 

.50 

10300 

.40. 

16140 

.30 

22360 

.80 

850 

.70, 

5215 

.60 

10400 

.50! 

16850 

.40 

22580 

.90 

960 

.801 

5390 

.70, 

10680 

.60, 

16560 

.50 

22800 

6.00 

1060 

.00 

5565 

.#* 

10870 

.70 

16770 

.60 

29080 

.10 

1210 

9.00 

5740 

.90 

11060 

.80 

16980 

.70 

28260 

.20 

1345 

.10 

5015 

12.00, 

11250 

.90 

17190 

.80 

23490 

.30 

1480 

.20 

6090 

.10 

11450 

15.00 

17400 

.90 

23720 

.40 

1615 

.30, 

6265 

.20 

11650 

.10 

17610 

18.00 

23050 

.50 

1756 

.40 

6440 

.30 

11850 

.20 

17820 

.10 

24180 

.flo 

1895 

.50 

6615 

.40, 

12050 

.30, 

18030 

.20 

24410 

.70 

2035 

.60 

6790 

.50 

122.tO 

.40 

18240 

.80 

24640 

.871 

2180 

.70 

6965 

.60 

12450 

.50 

18450 

.40 

24870 

.90 

2325 

.80 

7140 

.70 

12650 

.60 

18660 

.50 

26100 

7.00 

2470 

.90 

7320 

.80 

128*) 

.70 

18870 

.60 

25340 

.10 

2615 

10.00 

7500 

.on 

13050 

.80 

19080 

.70 

25580 

.20 

2785 

.10 

7R80 

13.00 

18250 

.90 

19290 

.80 

25820 

.30 

2915 

.20 

7860 

.10 

13450 

16.00 

19500 

.90 

26060 

.40 

8065 

.30 

8040 

.20 

13050 

.10 

19720 
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DISCHARGE   TABLE   OF  CHENANGO  RIVER,   AT   BINGHAMTON,   N.  Y.f 

FROM  1907  TO  1910.— (Continued.) 


I 
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■w 

xz 
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M 
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be 
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CM 
38 

CD 
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55         . 
I 

o 

A 

c 

5 

4 

© 

0 

Feet. 

Sec. -ft. 

Feet. 

Sec. -It. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet.    , 

Sec. -ft. 

19.00 

20800 

.10 

29060 

.10 

31660 

.10 

34260 

.10 

30860 

.10 

26540 

.20 

29320 

.20 

31920 

.20 

34520 

.20 

37120 

.SO 

26780 

.30 

29080 

.30 

32180 

.80 

34780 

.30 

37380 

.30 

27020 

.40 

29940 

.40 

32440 

.40 

35040 

.40 

37640 

.40 

27260 

.50 

30100 

.50 

32700 

.50 

36300 

.50 

37900 

.50 

27B0O 

.60 

30860 

.60 

82900 

.60 

35560 

.60 

38160 

.60 

27760 

.70 

30620 

.70 

33220 

.70 

35820 

.70 

38420 

.70 

28020 

.80 

30680 

.80 

39480 

.80 

36080 

.80 

38660 

.80 

28280 

.90, 

31140 

.90 

33740 

.90 

36340 

.90 

38040 

.00 

28540 

21.00! 

31400 

22.00 

34000 

23.00 

36600 

24.00 

39200 

20.00 

28800 

I 
1 

■ 

DISCHARGE    TABLE   OF   CHENANGO   RIVER,  AT 

FROM  JAN.  1,  1911,  TO  JUNE  32, 


BINGHAMTON    N.   Y., 
1911. 
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>— t 
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Feat. 

1  Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4.60 

10 

.40 

3190 

.20 

8920 

.90 

15770 

.60 

23520 

.70 

35 

■  nO 

?3G0 

.80 

9150 

13.00 

16040 

.70 

23810 

.80 

70 

.00 

35SO 

.40 

9390 

.10 

18B20 

.80 

24100 

.00 

115 

.70 

2700 

.50 

9630 

.20 

16600 

.90 

24400 

5.00 

170 

.80 

3880 

.60 

9870 

r             .30 

16880 

16.00 

24700 

.10 

9?5 

.90 

4060 

.70 

10110 

.40 

17160 

.10 

25000 

.20 

305 

8.00 

4240 

.80 

10350 

.50 

17440 

.20 

25300 

.80 

380 

.10, 

4430 

.90 

loono 

.60 

17720 

.30 

25600 

.40 

40n 

.20 

4020 

11.00 

10850 

.70 

18010 

.40 

25900 

.50 

550 

.30 

4820 

.10 

11100 

.80 

18300 

.50 

26200 

.'» 

645 

.40; 

5020 

.20 

11850 

.90 

18500 

.60 

26500 

.?(» 

7*5 

.50 

5220 

.30 

11«)0 

14.00 

18880 

.70 

26810 

.M) 

MO 

.60, 

5430 

.40 

11850 

.10 

19170 

.80 

27120 

.9C 

980 

.70| 

5640 

.50 

12100 

s20 

19400 

.90 

27430 

6..ir 

1080 

.80 

5850 

.60 

12350 

.30 

19750 

17.00 

27740 

.10 

1220 

.901 

6060 

.70 

12<300 

.40 

20040 

.10 

28050 

.4 

1360 

9.001 

6270 

.80 

12860 

.50 

20330 

.20 

28360 

.SO 

1500 

.10 

6480 

.90 

13120 

.60 

20820 

.30 

28670 

.40 

IGoO 

.20 

6690 

12.00 

13380 

.70 

20910 

.40 

28980 

.50 

ISM) 

.30 

6910 

.10 

13640 

.80 

21200 

.50 

29290 

.no 

lf50 

.40 

7130 

.20 

13900 

.9ft 

21490 

.60 

29600 

.70 

2U»0 

.50 

7350 

.30 

14160 

15.00 

21780 

.70 

29910 

.80 

£!t>0 

.60 

7570 

.40 

14420 

.10 

22070 

.80 

30220 

.90 

2400 

.70 

7790 

.50 

14690 

.20 

22300 

.90 

30530 

7.00 

2550 

.80 

801 0 

.60 

149O0 

.80 

22650 

18.00 

30840 

.10 

2710 

.90 

8230 

.70 

15230 

.40 

22910 

.10 

31150 

.20 

2870 

10.00 

8160 

.80, 

15500 

.50 

23230 

.20 

31460 

.30 

3030 

.10 

8690 

1         i 

1 

i 
1 
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DISCHARGE   TABLE   OP  CHENANGO   RIVER,  AT   BINGHAMTON,   N.   Y., 

FROM  JUNE  13,  1911,  TO  DEC.  31,  1911. 
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5 

ea 
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Feet. 

Sec. -ft. 

Feet. 

Sec. -It. 

Feet.    1 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

4.90 

60 

6.00 

890 

.10 1 

2210 

.10 

8650 

.10 

5270 

5.00 

j           100 

.10 

1000 

.20. 

2360 

.20 

3900 

.20 

5440 

.10 

,           160 

.20 

1110 

.so! 

2490 

.30 

3960 

.30 

5010 

.20 

210 

.30 

1320 

.40, 

2630 

.40. 

4120 

.40, 

5780 

.30 

!           280 

.40 

1880 

.50, 

2770 

.50' 

4280 

.501 

5960 

.40 

350 

.50 

1450 

.60 

2910 

.60 

4440 

.60 

0130 

.50 

430 

.60 

1570 

.70 

3059 

.70 

4600 

.70 

6310 

.60 

510 

.70 

1690 

.80; 

3200 

.80 

4760 

.80 

6490 

.70 

600 

.80 

1820 

.90 

3350 

.90 

4930 

.90 

6670 

.80 

090 

.90 

1950 

8.00 

3500 

9.00 

5100 

10.00 

s»      6860 

.90 

790 

7.00 

2080 

Note:— This  table  Is  not  applicable  to  Ice  conditions.     It  is  based  on  4  discharge  measure- 
ments made  during  the  summer  of  1911,  measurement  Nog.  49,  50,  51,  52. 


DAILY   MEAN  GAGE  HEIGHTS   AND   DISCHARGES   OP  CHENANGO 

RIVER,  AT  BINGHAMTON,  N.  Y. 


1901. 
Day. 


DEO. 


1 5.18 

2 5.12 

3,    5.10 

4 6.10 

5,   5.05 

0,   5.20i 

7 * |  5.06 

8 5.10 

9,   I  5.20 

10, !  5.20 

11 _  5.22 

12,    '  5.20 

13, 5.18 

14,   ,—  5.12 

15 5.15 

10 _  6.35 

17.    5.90 

18,   5.60 

10 .'  5.48 

20,   5.40 

21 _  5.55 

22*  5.58 

28 _.  5.48 

24 6.701 

25 6.20, 

26,   5.66! 

27 5. SB 

28 5.30, 

20,   I  5.25 

30,    5.20 

31 1  5.20 


2861 

2109 
2975 
4400 
3200 

24?0 
2847 

188& 

1913 
2900 
3125 
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ESTIMATED  MONTHLY    DISCHARGE  OF  CHENANGO  RIVER,  AT  BING- 

HAMTON,  N.  Y. 

{Drainage  Area  l'>3o  Square  Miles.) 


January,   . 
February, 
March,    ... 
April,     ... 

May 

June,      — 

July,    

August,     . 
September, 
October,    . 
November, 
December, 


MONTH. 


Discharge  in  Second-feet. 


Maximum. 


1901. 

August,     

September,    

October 

November, 

December,     


2165 
1091 
1846 
?£00 
2763 


Minimum. 


1902. 


The  year, 


85950 


208 
804 
480 
286 
1115 


Mean 


Run-on*. 


Second-feei 

per  square 

mile. 


576 

624 

807 

1204 

4750 


5105, 

827 

5580 

804 

36950, 

4325 

57001 

1417 

20671 

782 

8495 

1235 

17400 

1859 

6510 

ill 

3675 

4H» 

10680 

1187 

4175 

1813 

15405 

1248 

I960 
1339 
11717i 
3246! 
13071 
1820 
6011 
2002 
809 
2539 
1999 
4273 


410 


3252 


0.38 
.34 
.53 
.78 

3.10 


Depth  in 
inches. 


0.44 

.38 

.61 

.87 

8.57 


1.28 

1.48 

.87 

.91 

7.64 

8.81 

2.12 

2.37 

.85 

.90 

1.19 

1.33 

3.92 

4.62 

1.80 

1.60 

.68 

.59 

1.66 

1.91 

1.30 

1.43 

2.79 

3.22 

2.12 

29.07 

1908. 

January,     

February,   

March,    

April 

May,    

June 

July 

August,    

September 

October,     

November 

December 

The  year, 


1904 

January 

February,     _ 

March,    

April,     

May 

June,    

July,    

August,     

September 

Dctober,    

November,    

December,     

The   year,    


14775 
14050 
20600 

7770! 

1007i 

5700; 

2825 
16660. 

7500 1 
28540. 

7680 

4626 


28640 


10490 

18030 

28640 

18150 

6190 

4100: 

2450! 

4475' 

2480 

8970 

?«05i 

138101 


2081 

1807 

4325 

1067 

314 

108 

570 

600 

716 

661 

1480 

1115 


103 


6289 
6291 
10114 
3210 
606 
1737 
1089 
2812 
1763 
6243 
2885 
1888 


3532 


1391 

3160 

2235 

6890 

2680 

8966 

4025 

7037 

1417 

2876 

610 

1518 

450 

•JOTO 

705 

1641 

460 

063 

983 

2587 

995 

1429 

401 

1981 

3.44 
8.44 
6.59 
2.09 

.40 
1.13 

.68 
1.83 
1.15 
4.07 
1.66 
1.28 


2.30 


2.06 
4.17 
5.84 
4.59 
1.56 

•  JfWJ 

.691 
1.07 

.621 
1.69 

.932 
1.29 


8.99 
8.58 
7.40 
2.83 

.46 
1.26 

.7* 
2.11 
1.2b 
4.09 
1.78 
1.42 


81.21 


2.87 
4.50 
6.73 
5.12 
1.79 
1.106 
.807 
1.23 

.<m 

1.P5 
1.04 
1.49 


28540i 


401 


3258 


2.12 


28.  P2 


279 


ESTIMATED  MONTHLY  DISCHARGE  OF  CHENANGO  RIVER,  AT  BING- 

HAMTON,  N.  Y. 

(Drainage  Area  1530  Square  Miles.) 


MONTH. 


Discharge  In  Second-feet. 


Maximum. 


Minimum. 


Mean 


Run-off. 


Second-feet 

per  square 

mile. 


January    (1-25), 

February,     

March   (19-31),   . 

April 

May,    

June,    

July,    

August,      

September,    

October 

November,    

December,     


al906. 


8486 


1287 


3385 


2.18 


January,    . 
February, 
March,    ... 
April,      ... 

May,    

June,   

July 

August, 
September, 
October,     . 
November, 
December, 


M906. 


The   year. 


C1907. 

January,    

February 

March,11     

April,      

May 

June 

July 

August,  

September,   

October,    

November,    __. 

December 

The   year,    


25000 

12370; 
1955, 

11890, 
2420 
3470 

16810 
6870 
8970 

16770 


1927 

875 

706 

738 

600 

1285 

1065 

1065 

1391 


6120 

1442 

2593 

1347 

1339 

4351 

2237' 

2124 

4431 


1420O 

5780 

14100 

13300 

10800 

3970 

.3000 

1360! 

570, 

5220; 

6090 

8220 


1490 
820 
776 

1440 
967 

1030 
525 
896 
145 
855 
875 
875 


3550 
1930 
3520 
62201 
2910 
2040 
1300 
789 
380, 
1260 
2180 
27001 


14200 


145 


2400 


3.35 
.942 
1.69 
.880 
.875 
2.84 
1.46 
1.39 
2.90 


Depth  in 
inches. 


2.82 
1.26 
2.80 
4.07 
1.90 
1.33 
.850 
.516 
.248 
.824 
1.42 
1.76 


1.57 


2.03 


8.74 
1.0© 
1.89 
1.01 
1.01 
8.17 
1.68 
1.55 
8.34 


2.68 

1.31 

2.66 

4.54 

2.19 

1.48 

.98 

.59 

.28 

.95 

1.58 

2.08 


21.26 


14900 

1340 

5110 

3.34 

3.85 

2020 

414 

844 

.552 

.57 

12000 

380 

4880 

2.86 

8.80 

11100 

1680 

3470 

2.27 

2.53 

6960 

1140 

2770 

1.81 

2.09 

zllO 

420 

1010 

.660 

.74 

1760 

444 

918 

.600 

.69 

745 

142 

340 

.222 

.26 

7410 

142 

1450 

.948 

1.06 

8680 

1080 

3080 

2.01 

2.82 

14000 

1550 

3830 

2.50 

2.79 

19500 

1080 

5880 

3.84 

4.48 

19500 

i 

142 

2760 

1.80 

24.63 

a  Ice  conditions  January  26  to  March  18;     no  estimate  made. 

b  Values  for  January,  February  and  December  are  probably  slightly  in  excess  of  the  true  value, 
owing  to  needle  ice.  Values  for  entire  year  are  excellent,  except  January,  February  and  De- 
cember, which  are  good. 

c  Discharge  February  1907  has  been  corrected  10%  on  account  of  probabl  backwater  effect 
from  Ice.  Portions  of  January,  Mareh  and  December,  1907,  were  also  probably  more  or  less 
affected;  the  mean  for  the  month,  however,  Is  probably  not  affected  more  than  a  few  per  cent, 
from  this  cause  and,  hence,  no  correction  has  been  attempted.    (See  rating  table  foot  note.) 

*  Discharge  Interpolated  March  81,  1907. 
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ESTIMATED  MONTHLY   DISCHARGE  OF  CHENANGO  RIVER,  AT  BING- 

HAMTON,  N.  Y. 

(Drainage  Area  1330  Square  Miles.) 


January.    - 
February, 
March,    ... 

April,  

May,    

June 

July,    

August, 
September, 
October,    . 
November, 
December, 


Discharge  in  Second-feet. 


MONTH. 


H908. 


The  year, 


January,    . 
February, 
March,    ... 

April 

May 

June,   

July,    

August,    .. 
September, 
October,    . 
November, 
December, 


1900. 


The   year, 


5550 

21700 

18800 

0200 

10900 

2250 

850 

420 

202 

4€0 

645 


21700 


18000 


1620 

2400 

1280 

S05 

270 

115 

52 

02i 

115 

02 


52 


10 


Run-off. 


Second-feet 

per  square 

mile. 


2180 

8690 

7630 

4810 

4000 

7871 

412 
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151 

192 

405 

250 


2060 


2130 


1.39 
2.41 
4.99 
8.14 
2.61 
.482 
.269 
.184 
.099 
.125 
.265 
.168 


Depth  in 
Inches. 


1.34 


1.89 


1.60 

2.60 

5.75 

3.50 

8.01 

.54 

.81 

.21 

.11 

.14 

.80 

.19 


18.26 


14900 

235 

2880 

1.85 

2.13 

18900 

1020; 

6670 

4.36 

4.54 

10600 

1480 

4130. 

2.70 

3.11 

18600 

1820 

5180 

3.39 

3.78 

11800 

1020 

3900 

2.65 

2.94 

8190 

550 

1410 

.922 

1.08 

505 

115 

269 

.17G 

.20 

305 

10 

177 

.116 

.18 

305 

70 

155 

.101 

.11 

460 

70 

179 

.117 

.18 

460 

70 

234 

.153 

.17 

1550 

142 

402, 

.268 

i 

.80 

18.57 


January,    . 
February, 
March,    ... 

April 

May,    

June,    

July 

August,  ... 
September, 
October,    . 
November, 
December, 


•1910. 


The    year, 


January,    . 
February, 
March,    ... 

April 

May 

June,    

July 

August,  ... 
September, 
October,    . 
November, 
December, 


1911. 


12600 

12900 

84G00 

2760 

77C0 

3U0 

4C0 

342 

1760 

850 

2690 


34600 


13900 

2790 

31200 

23200 

3080* 

5440 

790 

945 

2770 

3800 

3650 

6850 


2840 
960 
960 
505 
142 
235 
202 
170 
305 


142 


1360 
fiOO 
600 

1720 
675 
462 
100 
198 
294 
690 

12»» 

1220 


2060 

1480 

9890 

1570 

2310 

1880 

308 

278 

508 

451 

1350 

646 


1890 


4400 

1170 

4810 

6910 

1320 

1420 

TO 

3*2 

835 

1540 

2035 

8130 


1.35  . 
.935 

6.46 

1.03 

1.51 

1.23 
.201 
.182 
.332 
.295 
.882 
.422, 


1.24 


2.88 

0.766, 

3.14  , 

4.52 

0.863 

0.928 

0.238 

0.237 

0.546 

1.01 

1.33 

2.05 


1.56 
0.97 
7.45 
1.15 
1.74 
1.37 
0.23 
0.21 
0.37 
0.34 
0.98 
0.49 


16.86 


3.32 
0.80 
3.62 
5.04 
0.99 
1.04 
0.27 
0.27 
0.61 
1.16 
1.48 
2.36 


The  year, 


31200 


100 


2860 


1.54 


20.96 


t  Discharge  during  frozen  periods  estimated  on  the  basis  of  the  discharge  of  adjacent  drain- 
ages.   It  is  only  roughly  approximate.    Discharge  February  1  to  14,  114)8,  759  second-feet. 

•Discharge  for  periods  during  which  Ice  was  present  estimated  by  means  of  cllmatologic  records 
and  record  of  discharge  at  Wllkes-Barre. 

Mean  discharge  January  1  to  21  estimated  350  second-feet;    no  great  variation  in  discharge. 

Mean  discharge  February  9  to  27  estimated  900  second- feet,  ranging  from  about  500  to  about 
2.000  second-feet.  Mean  discharge  from  December  8  to  31  estimated  450  second-feet;  no  great 
variation  in  discharge. 
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NORTH    BRANCH   OF    SUSQUEHANNA    RIVER. 


DESCRIPTION  OP  BASIN. 

The  North  Branch  of  the  Susquehanna  river,  which  joins  the  West 
Branch  at  Northumberland  to  form  the  main  Susquehanna  river, 
drains  a  total  area  of  11,485  square  miles,  of  which  6,270  lie  in 
Pennsylvania,  and  5,215  in  New  York  State.  This  branch  rises  in 
the  Catskill  Mountains,  in  southeastern  New  York,  close  to  the  head- 
waters of  the  Delaware  river,  flows  in  a  general  southwesterly 
course  ijito  Pennsylvania  near  the  northeastern  corner  of  the  State, 
and,  forming  a  loop  about  16  miles  in  length,  again  enters  New 
York  State,  where  it  continues  westerly,  finally  turning  south- 
ward into  Pennsylvania,  just  north  of  Sayre,  Bradford  county, 
and  follows  a  southeasterly  course  to  Wilkes-Barre,  and  thence 
southwesterly  to  its  junction  with  the  West  Branch.  The  total 
length  of  the  river,  to  the  forks  at  Oneonta,  N.  Y.,  is  approximately 
290  miles.  Prom  its  headwaters  to  near  where  it  crosses  into  Penn- 
sylvania for  the  second  time,  this  stream  flows  through  a  "well 
populated,  agricultural  area,  the  mountains  being  fairly  well  cov- 
ered with  second  growth  timber,  the  channel  lying  in  a  narrow  val- 
ley. Just  above  Sayre  the  river  flows  through  a  wide,  open,  thickly 
settled,  farming  country,  but  as  it  enters  Pennsylvania  it  changes 
to  a  narrow  valley,  bounded  by  hills  400  to  600  feet  high,  and  thus 
continues,  passing  now  aud  then  through  broad  flats,  to  its  mouth. 

The  uper  part  of  the  watershed  in  Pennsylvania  is  thinly  inhabited 
and  not  extensively  farmed,  the  mountains  being  usually  covered 
with  second  growth  timber,  but  from  the  mouth  of  the  Lackawanna 
river,  10  miles  above  Wilkes-Barre,  to  its  mouth,  the  basin  is  densely 
settled.  In  this  section  lies  the  Wyoming  Valley  anthracite  coal 
field.  Pour  cities,  Pittston,  Scranton,  Garbondale  and  Wilkes-Barre, 
many  large  boroughs  and  numerous  farming  and  mining  villages 
are  found  in  this  drainage  area  in  Pennsylvania,  besides  which  some 
cities  and  boroughs  of  New  York  State  also  lie  in  this  watershed. 

The  slope  of  the  stream  in  Pennsylvania  is  not  steep,  flowing,  as  it 
does,  through  a  succession  of  rapids  and  pools,  and  follows  a  uni- 
form rate  of  about  two  feet  per  mile  to  its  mouth.  All  but  a  small 
portion  of  the  basin,  near  the  mouth,  lies  within  the  giacial  area. 
The  sub-basins,  lying  within  the  glacial  area,  abound  in  lakes,  ponds 
and  swamps  and  a  few  of  these  basins  are  still  well  forested. 
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The  principal  tributaries  in  New  York  are  the  Chenango  and  Una- 
(lilla  rivers,  and  in  Pennsylvania  the  Chemung  and  Lackawanna 
rivers,  Towanda,  Wyalusing,  Tunkhannock  and  Fishing  creeks. 

Numerous  domestic  water  supplies  are  taken  from  tributaries  of 
the  North  Branch  and  a  few  from  the  parent  stream,  which  is  also 
used  to  some  extent  for  industrial  purposes.  Water  power  is  de- 
veloped only  to  a  limited  extent. 

For  many  years  the  large  coal  mining  companies  in  this  region 
have  been  dumping  culm  and  refuse  matter  into  the  river  and  its 
tributaries,  until  at  the  present  time  the  pools  and  many  channels 
between  the  mouth  of  the  Lackawanna  river  and  Sunbury  are  filled 
to  depths  varying  from  four  to  25  feet,  thus  obstructing  the  flow, 
polluting  the  river  and,  in  time  of  floods,  causing  damage,  both  by 
reason  of  blocking  of  the  channels  and  of  the  culm  being  deposited 
on  valuable  farm  lands. 

The  river  is  not  used  for  navigation,  being  too  shallow  and  swift. 

Over  the  greater  portion  of  this  basin  there  is  an  average  annual 
precipitation  of  35  to  40  inches,  while  a  small  strip  to  the  southeast 
of  the  stream,  from  Northumberland  to  Scranton  receives  from  40  to 
45  inches. 

The  flow  has  been  measured  at  Binghamton,  N.  Y.,  since  July  31, 
1901 ;  at  Wilkes-Barre,  Pa.,  since  March  30,  1899,  67  miles  above  the 
mouth;  and  at  Danville,  Pa.,  since  March  25,  1899,  12  miles  above 
the  mouth. 


SUSQUEHANNA  BASIN—STATION  NO.    2. 


NORTH  BRANCH  OF  SUSQUEHANNA  RIVER  AT  BINGHAM 

TON,  N.  Y. 


DESCRIPTION  OF  STATION. 

This  station  was  established  July  31,  1901,  by  the  United  States 
Geological  Survey  and  has  since  been  maintained  in  co-operatipn 
with  the  New  York  State  Engineer.  It  is  located  at  the  Washing- 
ton Street  Bridge,  about  800  feet  upstream  from  the  junction  of 
Chenango  and  Susquehanna  Rivers. 

The  channel  is  straight  for  about  500  feet  above  and  below  Ihe 
bridge,  and  is  about  300  feet  wide  at  low  water  and  about  450  feet  wide 
at  high  water.    The  bed  is  gravel  and  small  stones. 


283 

Discharge  measurements  are  made  from  the  Exchange  Street 
Bridge,  1900  feet  upstream  from  the  Washington  Street  Bridge,  on 
account  of  the  unfavorable  conditions  produced  by  a  rift  which 
extends  diagonally  across  the  stream  underneath  the  latter  bridge. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  ??ft 
span  of  the  Washington  Street  Bridge.  The  gage  is  upstream  from 
the  crest  of  the  rift  and  over  a  stretch  of  smooth  water  extending 
to  a  dam  about  2,800  feet  above.  The  gage  is  read  twice  daily.  The 
bench  mark  is  a  chiselled  draft  on  the  corner  of  the  left  bridge 
abutment,  on  the  upstream  side.  Its  elevation  is  23.71  feet  above 
gage  datum. 

During  the  winter  months  the  discharge  is  usually  affected  but 
little  by  the  ice  conditions.  High  water  estimates  are  liable  to  con- 
siderable error  due  to  backwater  conditions  from  ice  jams,  which 
form  near  Willow  Point  and,  also,  from  high  water  conditions  in 
the  Chenango. 

The  data  published  for  this  station  is  based  upon  four  rating 
curves,  each  one  having  been  changed,  or  modified,  as  additional 
meter  measurements  were  obtained,  made  necessary  by  ice  and 
backwater  conditions. 

Since  the  establishment  of  this  station,  51  discharge  measure- 
ments have  been  made. 

The  following  data  have  been  furnished  by  United  States  Geo- 
logical Survey: 

DISCHARGE  MEASUREMENTS  OF  NORTH  BRANCH  SUSQUEHANNA 

RIVER,   AT  BINGHAMTON,    N.    Y. 

(Drainage  area  2-WO  square  miles.) 


No. 


Date. 


Hydrographer. 


Ion. 

-4-> 

• 

♦* 

"3 

•S 

• 

*H 

o  1 

4 

g 

JS 

o 

« 

WIdt 

Area 

Mean 

Gage 

m 

3 

Remarks. 


l 
2 

8 

4 
5 
6 
7 
8 
9 

10 
U 
12 
13 
14 
15 
16 


1901. 

July  8, 

July  10, 

July  30, 

Aug.  20, 

Aug.  20, 

Aug.  21, 

Aug.  22, 

Aug.  22, 

Aug.  23, 

1902. 

July  2, 

July  4, 

July  14, 

Aug.  8, 

Aug.  4, 

Aug.  15, 

Aug.  10, 


Murphy, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do 

Murphy, 
do. 
do. 
do. 
do. 
do. 
do. 


1  Feet. 


Sq.  ft. 

891 

1020 

847 

909 

923 

1989 

1439 

1324 

1189 


Ft. 
per 
Bee. 
1.08 
1.40 
.72 
1.04 
1.08 
3.65 
2.61 
2.26 
1.83 


1790  9.26 
1717  8.28 
1320  |  2.32 
2187  l  3.95 
1952  8.58 
1140  •  1.85 
1103  :  1.74 


Feet. 

See. -ft. 

2.12 

947 

2.36 

1425 

1.99 

608 

2.05 

942 

2.06 

962 

4.60 

7244 

3.19 

3752 

2.90 

2983 

2.60 

2178 

4.08 

5889 

3.90 

5230 

2.98 

3064 

6.08 

8683 

4.59 

6902 

2.61 

2106 

2.50 

1920 
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DISCHARGE  MEASUREMENTS  OF  NORTH  BRANCH  SUSQUEHANNA 

RIVKR,  AT  BINGHAMTOX,   N.  Y.— Continued. 

(Drainage  area  2}00  square  miles.) 


No. 


Date. 


HydrogTapher. 


i 

a 

1 

o 

i         >>    ' 

• 

*■•     ' 

4J 

+* 

•C 

! 

a- 

c 

fcl 

o 

i 

•z, 

•?     ' 

a. 

fcfl 

.  i 

%-i 

4* 

A 

»- 

pm 

C 

•» 

ee 

c    - 

a. 

c 

x: 

ts  : 

b- 

« 

C 

£ 

' 

Remarks. 


|       1903. 

17  April     7, 

18  '  May  Id, 
May  19, 
June  13, 
Aug.    22, 

22  I  Sept.     3, 

23  I  Oct.       1, 

24  '  Oct.     11, 

25  Oct.     13, 

1904. 
Mar.      8, 


19 
20 
21 


26 


Murphy, 

do. 

do. 
Covert, 

do. 

do. 
Halsey, 
Covert,  , 

do. 

Covert,  . 


Feet.   Sq.  ft. 
1778 


27  i  Mar.   12,  I     do. 
I 

28  April     8,     Horton, 


29     July    18,     Covert 

SO     Sept.  10,  do. 
1906. 

31  May    17,     Beebe,   

32  Aug.    19,      Covert,  

33  Aug.    26,     Weeks 

1906. 

34  July    24,  i  Covert 

35  Oct.      5,  do. 

36  Kov.     9,  do. 

1907. 

37  June   20,  Wood  &  Hoyt, 

1908.      ! 

38  Sept.    2,     Adams,   


39     Sept.    28,     Adams, 


40 
41 

42 


Oct.     21, 
Nov.     8, 

1909. 
Aug.   20,     Covert, 


Wood  &  Freneh, 
Covert,  


1910. 
43  '  Mar.     8,     Hoyt, 


44  ,  May 


Covert, 


45     July    26,  '  Hoyt, 
I       1911.      i 


40     Mar.  28, 

47  April  21, 

48  June  14, 

49  June  16, 

50  ,  Oct.  6, 


51     Oct.       7, 


Cock  ro  IT, 
DeGolycr, 

do. 

do. 

do. 


do. 


314 
31."» 
308 

207 
298 
300 

300 
234 


220 


274 
300 

4K8 


389 


421 


312 

390 
:•«'«) 
:M.: 
.••28 
,     357 


302 


794 

746 

2293 

1241 

544 

889 

6446 

2944 


Ft. 

per 
sec. 
3.35 
.96 
.86 
3.80 
2.07 
1.81 
1.08 


Feet. 


4.13 
2.06  : 
1.96  f 
5.25 
2.65  , 
2.00 
2.14 


7.71    16.32 
4.94     6.36 


Sec. -ft. 

5946 

763 

«40 

8726 

2572 

048 

1X72 

49707 

14066 


3975     3.58    11.24  !    14254 


2846  2.60  7.90 

2024  4.50  ,  6.94 

I 

736  1.07  I  2.04 

S25  1.29  2.13 

1504  2.04  2.95 

1732  2.29  3.39 

1227  1.22  2.32 

1260  1.33  2.33 

1100  .67  1.98 

1210  .88  2.25 

1160  1.01  2.10 

275  1.17  1.79 


277     1.02      1.76 


948       .38     1.90 
1010        .59     2.15 

-5:7     3.30     2.43 


4310     5.69 


993     3.78 


3.32 


12M>      1.25     2.49 


Ice    gorge    3    miles 
below. 
7^00    Tee     gorge    3    miles 

below. 
11118 

786 
1061 


3075 
3966 
1501 

1670 
732 

1070 

1170 
321 
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356 
592 

1640 


M.siut .       made 

Washington 

bridge  where  gage 

is  located. 
Msmt.       made 

Washington 

bridge  where  gage 

is  located. 


at 

St. 


at 
St. 


1 


11.55       24700 


3750 


343 

1.59 

1.95 

545 

5860 

5.21 

14.24 

29600 

1080 

3.37 

4.59 

0670 

2490 

4.80 

6.14 

10700 

1840 

3.22 

4.33 

5920 

503 

2.12 

2.33 

1074 

Surface  float  msmt. 
made  by  timing 
floating:  ice.  Made 
from  Exchange  St. 
Bridge.  Coef  of 
0.9  ft. 

Msmt.  made  at 
Washington  8  t . 
bridge  partly  by 
wading  and  from 
bridge. 


Msmt.  uinde  by  wad- 
ing at  Washington 
St.  b"ldge. 


158(1 
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DISCHARGE  TABLE  FOR  NORTH  BRANCH   SUSQUEHANNA  RIVER  AT 
BINGHAMTON,    N.   Y..   FROM  AUG.  1,   1901,   TO  DEC.  31,   1905. 


bo 

as 

O 


Feet. 

1.75 
.80 
.90 

2.00 
.10 
.20 
.30 
.40 
.50 
.GO 
.70 
.80 
.90 

S.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

4.00 
.10 
.20 
.30 
.40 
.60 
.60 


as 


Sec.  ft. 

Feet. 

*10 

.70 

313 

.80 

525 

.ao 

740 

5.00 

.   960 

.10 

1180 

.20 

1400 

.30 

1025 

.40 

1855 

.50 

2085 

.60 

2315 

.70 

2545 

.80 

2785 

.90 

3025 

6.00 

3265 

.10 

3505 

.20 

3755 

.90 

4006 

.40 

42-">5 

.50 

4505 

.60 

4756 

.70 

5005 

.80 

5255 

.90 

5510 

7.00 

5770 

.10 

6030 

.20 

6300 

.30 

6570 

.40 

6845 

.90 

7125 

.60 

"3 


© 

bO 
ti 

© 


0> 

to 
u 

cs 

00 


£ 

ee 

O 


a 

bO 
M 

OS 

€ 

03 


bo 

•*« 

© 
be 

as 
© 


CJ 

be 

es 


JC 

if 

"3 

.ej 

09 
bj> 

a 

© 


Sec. -ft. 

7405 

7690 

7980 

8280 

8580 

8880 

0185 

0405 

10805 

10120 

10440 

10760 

11080 

11400 

11720 

12040 

12300 

1268') 

13000 

13320 

13G40 

139»;0 

14280 

14600 

14930 

15200 

15500 

15920 

162.-5 

16590 


Feet. 

.70 

.»:> 

.00 
8.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 
9.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.«>•) 
10.00 
.10 
.20- 
.30 
.40 
.50 
.60 


Sec. ft. 
16930 
17270 
17610 
17950 
1830> 
18650 
19000 
19850 
197aT 
20Of*) 
20420 
20780 
21140 
21500 
218B0 
22220 
22580 
22940 
23300 
23060 
2402  J 
24390 
24740 
25100 

254tt) 
25820 
26181 
26540 
26900 
27260 


Feet. 
.70 
.85 
.90 

11. 00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

12.00 
.10 
.20 
.30 
.40 

.ro 

.00 
.70 
.80 
.90 
13.00 
.10 
.20 
.30 
.40 
.50 


Sec. -ft. 
27620 
2:980 
28340 
2870C 
29000 
29420 
29780 
30140 
30500 
30860 
31220 
31580 
31940 
32300 
32660 
33020 
33880 
33740 
3*105 
34470 

35210 
35580 
35950 
36320 
36695 
37O70 
37445 
37820 


0> 

bo 

i- 

sS 

£ 

5 


Feet. 

Sec. -ft. 

.60 

88200 

.70 

88580 

.80 

38960 

.90 

89340 

14.00 

39720 

.10 

40105 

.20 

40400 

.80 

40875 

.40 

41260 

.60 

41650 

.60 

42040 

.70 

42430 

.80 

42820 

.90 

43210 

16.00 

43600 

.10 

43990 

.20 

44380 

.80 

44770 

.40 

45160 

.60 

45550 

16.00 

47500 

.60 

49500 

17.00 

51500 

.60 

53500 

18.00 

55500 

.50 

57500 

19.00 

59500 

.60 

61600 

20.00 

63500 

Xote:— The  above  table  Is  applicable  only  for  open  channel  conditions.  It  is  based  on  dis- 
charge measurements  made  during  1901-1905.  It  is  well  defined  between  gage  heights  2  feet  and 
5  feet.  Thi;  table  has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at 
16.3  feet. 

DISCHARGE  TABLE  FOR   NORTH   BRANCH    SUSQUEHANNA   RIVER  AT 

BINGHAMTON,    N.   Y..    FROM  1901,    to  1906. 


• 

• 

■ 

I 

i 

. 

i 

• 

i 

*» 

** 

i 

*a 

*-> 

+» 

i 

-C 

a 

JG 

sz 

■S 

60 

• 

o> 

bo 
*3 
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bfl 

bo 
"53 

• 

4> 

bo 

bo 

4> 

0) 

to 

1           u 

fl 

V, 

A 

t-> 

JQ 

*- 

JC 

u, 

Xi 

•            t-> 

os 

el 

es 

es 

!            a 

s> 

£3 

9 

X3 

© 

<~ 

» 

JO 

a> 

bo 

ij 

bO 

i> 

bo 

o 

bo 

o 

bo 

1            ^ 

cs 

<B 

e* 

en 

a 

XD 

ee 

<XI 

es 

1           .2 

© 

Q 

© 

c 

© 

s 

© 

c 

© 

!      ° 

Feet. 

! 

See. -ft.   j 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

1.75 

210   , 

.10 

3265 

.40 

6670 

.70 

10440 

7.00 

14600 

.80 

815 

.20 

3505 

.50 

6845 

.80 

10760 

.10 

14930 

.90 

525 

.80 

3755 

.60 

7125 

.90 

11080 

.20 

15260 

2.00 

740 

.10 

4005 

.70 

7405 

6.00 

11400 

.30 

15590 

.10 

960 

.50 

4255 

.80 

7600 

.10 

11720 

.40 

15920 

.20 

1180 

.60 

4505 

.90 

7980 

.20 

12040 

.50 

16255 

.80 

1400 

.70 

4756 

5.00 

8280 

.30 

12360 

.60 

16590 

.40 

1625 

.80 

5005 

.10 

8580 

.40 

12680 

.70 

16930 

.50 

1865 

.90 

5255 

.20 

8880 

.50 

13000 

.80 

17270 

.60 

2083 

4.00 

5510 

.30 

9180 

.60 

13320 

.90 

17610 

.70 

2315 

.10 

5770 

.40 

9495 

.70 

13640 

8.00 

17950 

.80 

2645 

.20 

6030 

.50 

9810 

.80 

13960 

9.00 

2160O 

.90 

2785 

.30 

6300 

.60 

10120 

.90 

14280 

10.00 

25100 

3.00 

3025 

1 

• 

Note:— The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  dis- 
charge measurements  made  during  1901-1906.  It  is  well  defined  between  gage  heights  2  feet  and 
5  feet.    The  upper  part  of  the  curve  Is  based  on  one  measurement  at  16.3  feet. 
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DISCHARGE  TABLE  EX)K  NORTH  BRANCH  SUSQUEHANNA  RIVER  AT 

BINGHAMTON,  N.  Y.,  FROM  1907  TO  1910.  . 
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♦» 
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A 
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Si 
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fafl 
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g 
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JQ 
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1 

9 

n 

9 
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X3 

fat 

09 

3 

-    s 

If 

09 

9 

j§ 

3 

& 

53 

a 

a 

3 

CD 

5 

o 

Q 

$ 

5 

Feet. 

See. -ft. 

Feet. 

Sec. -It. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Bee. -ft. 

1.00 

46 

.80 

9380 

0.00 

21600 

.70 

84840 

.40 

49100 

.60 

116 

.40 

vm 

.10 

21860 

.80 

35210 

.60 

49500 

.70 

210 

.60 

HW 

.20 

22220 

.90 

86580 

.60 

49900 

.80 

3S5 

.60 

1CJ20 

.80 

22680 

18.00 

36960 

.70 

50300 

.90 

600 

.70 

10140 

.40 

22940 

.10 

36320 

.80 

60700 

2.00 

700 

.80 

107G0 

.50 

28300 

.20 

36690 

.90 

61100 

.10 

920 

.90 

IH»M) 

.60 

28660 

.30 

37060 

17.00 

51600 

.20 

1150 

6.00 

11400 

.70 

24020 

.40 

37440 

.10 

61900 

.30 

1880 

.10 

11720 

.80 

24380 

.60 

87820 

.20 

62800 

.40 

1610 

.20 

U(X(, 

.90 

24740 

.60 

68200 

.30 

62700 

.50 

1860 

.30 

12360 

10.00 

25100 

.70 

38580 

.40 

68100 

.00 

2090 

.40 

12fiS0 

.10 

26460 

.80 

38900 

.60 

68500 

.70 

2390 

.50 

13000 

.20 

26820 

.90 

39840 

.60 

63900 

.80 

2570 

.60 

13320 

.30 

20180 

14.00 

39720 

.70 

64300 

.00 

2820 

.70 

13640 

.40 

26540 

.10 

40100 

.80 

64700 

3.00 

3070 

.80 

139W> 

.50 

26900 

.20 

40480 

.90 

66100 

.10 

8320 

.90 

14280 

.00 

27260 

.30 

40870 

18.00 

65600 

.20 

8570 

7.00 

14000 

.70 

27620 

.40 

41260 

.10 

66900 

.80 

3820 

.10 

14930 

.80 

27980 

.60 

41650 

.20 

66600 

.40 

4070 

.20 

15260 

.90 

28340 

.60 

42040 

.80 

56700 

.60 

4320 

.SO 

1        lf.f00 

11.00 

28700 

.70 

42430 

.40  , 

67100 

.00 

4570 

.40 

15620 

.10 

29060 

.80 

42820 

.50 

67500 

.70 

4820 

.50 

16250 

.20 

29420 

.90 

43210 

.60 

57900 

.80 

5080 

.60 

1        16690 

.30 

29780 

15.00 

43600 

.70 

68300 

.00 

5340 

.70 

1        K.f«0 

.40 

30140 

.10 

43990 

.so : 

58700 

4.00 

6600 

.80 

!        17*70 

.60 

80600 

.20 

44380 

.90 

59100 

.10 

5860 

.90 

;        ?7tl0 

.60 

88860 

.80 

44770 

19.00 

69600 

.20 

1         0120 

8.00 

17960 

.70 

31220 

.40 

45160 

.10 

69900 

.80 

6380 

.10 

18300 

.80 

31580 

.60 

45550 

.20 

60300 

.40 

6050 

.20 

18660 

.90 

31940 

.60 

46940 

.30 

60700 

JO 

esso 

.30 

}        19000 

12.00 

32300 

.70 

46330 

.40 

61100 

00 

rwo 

.40 

!        19360 

.10 

32660 

.80 

46720 

.50 

61500 

70 

7160 

.60 

13700 

.20. 

33020 

.90 

47110 

.60 

61900 

.80 

7780 

.60 

20060 

.30 

33380 

16.00 

47500 

.70 

62300 

.90 

sooo 

.70 

20420 

.40 

33740 

.10 

47900 

.80 

62700 

5.00 

8280 

.80 

20780 

.50 

34100 

.20 

48300 

.90 

63100 

.10 

85*0 

.90 

21140 

.60 

34470 

.30 

48700 

20.00 

63600 

.20 

88«0 

Note:— The  above  table  Is  not  applicable  for  ice  or  obstructed  channel  conditions.  It  is  based 
on  discharge  measurements  made  during  1901-1910  and  is  well  defined  below  gage  height  6.0  feet. 
Above  gage  height  6.0  feet  the  rating  curve  Is  based  on  one  measurement  at  10.88  feet. 
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DISCHARGE  TABLE  FOR  NORTH  BRANCH   SUSQUEHANNA  RIVER  AT 

BINGHAMTON,    N.  Y.,    FOR  1911. 
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JS 

s 
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ag 
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5 
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5 

C 
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5 

Feet. 

Sec. -ft. 

'.    Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

1.70  1 

210 

.30 

3s>0 

.90 

13250 

.50 

21400 

12.00  ' 

29850 

.80  ' 

800  - 

»           .40 

6120 

7.00 

135.10 

.60  | 

21730 

•lo ; 

30200 

.90 

410  i 

.50 

6390 

.10 

13MS0 

.70  ' 

220b») 

.20 

80&V> 

2.00 

540 

.60 

6060 

.20 

14170 

.80  ' 

•     22:»0 

.30 

30900 

.10  ; 

690 

.70 

6930 

.30 

14480 

.90 

2*720 

.40 

31250 

.20' 

860 

.80 

7200 

.40 

14790 

10.00  I 

23060 

.50 

31600 

.30 

1050 

.90 

7480 

.50 

15100 

.10  . 

23;«o 

.60 

31960 

.40 

1240 

5.00 

7760 

.60 

1C410 

.20 

23710 

.70 

82320 

.60 

1440 

.10 

8040 

.70  . 

15?20 

.80 

24040 

.80 

32680 

.60 

1650 

.20 

8320 

.80 

16030 

.40 

24370 

.90 

33040 

.70 

1870 

1           .30 

8600 

.90 

10S40 

.50  ; 

24700 

18.00  ' 

88400 

.80 

2100 

i           .40 

8880 

8.00 

1G650 

.60 

26040 

.10  | 

88760 

.90 

2330  ; 

.50 

9160 

.10 

16960 

.    .70 

2o3ii0 

.20  ' 

84120 

8.00  , 

2570  I 

I           .60 

9410 

.20 

17270 

.80 

25720 

.30 

34480 

.10 

2810  < 

.70 

9720 

.80 

17580 

.90 

26060 

.40 

34S40 

.20 

3050 

.80 

10010 

.40  : 

17890 

11.00 

2C400 

.50  ' 

a"2on 

.80 

3290  ' 

.90 

10300 

.50  ' 

18200 

.10 

26740 

.60  ■ 

85560 

.40 

8540 

6.00 

10590 

.60 

18520 

.20 

27080 

.70 

35920 

.50 

8790 

|           .10 

10880 

.70 

18840 

.30 

27420 

.80 

36280 

.00 

4040  ; 

.20 

11170 

.80 

19160 

.40 

27760 

90 

86t>40 

.70 

4290 

.30 

11460 

.90 

19480 

.50 

28100 

14.00 

:vrooo 

.80 

4540  • 

.40 

11750 

9.00 

19800 

.00 

28450 

.10 

37360 

.90 

4800 

.50 

12050 

.10 

20120 

.70 

25800 

.20 

37720 

4.00 

5060 

.60 

1           .70 

|        12350 

.20 

20440 

.80 

29150 

.30 

88060 

.10 

5820 

12650 

.30 

20760 

.90 

29600 

.40 

8&f4(. 

.20 

5580 

1 

1           .80 

! 

12960 

1 

j           .40 

21080 

1 

\ 

1 

Note^-The  above  table  Is  not  applicable  to  Ice  conditions.  It  is  based  on  6  discharge  measure- 
ments made  during  1911,  and  is  well  defined  between  gage  heights  1.7  feet  and  7  feet. 

This  rating  table  supercedes  all  others.  In  plotting  the  curve  measurement  No.  49  was  con- 
sidered a  little  small,  owing  to  backwater  effect  from  the  Chenango  River,  which  flows  to  a 
short  distance  below.  Measurement  No.  47,  by  O.  A.  Cockroff,  Engineer,  of  BJnghamton, 
was  considered  doubtful,  but  carries  some  weight  in  changing  the  curve.  When  this  measure- 
ment was  made  the  Chenango  River  was  unusually  high  compared  with  the  stage  of  the  Sus- 
quehanna, therefore  the  backwater  effect  was  more  than  the  usual  amount.  The  high  water 
portion  of  this  curve  is  uncertain,  there  may  be  20  per  cent,  error. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  NORTH  BRANCH 
SUSQUEHANNA   RIVER,    AT  BINGHAMTON,    N.   Y. 


1901. 
Day. 


1, 
2. 
3. 
4. 
5. 

6. 
7. 
8, 

o. 

10. 

11, 

12, 
13, 
14, 
15. 

16. 
17. 
18. 
19. 
20, 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29, 
30, 
31. 


AUG. 


G  H 


1.84 
1.96 
1.91 
1.80 
1.86 

1.86 
1.86 
1.91 
1.91 
1.86 

1.94 
1.94 
1.91 
1.96 
1.94 

1.94 
1.96 
2.11 
2.16 
2.06 

3.66 
2.98 
2.61 
4.51 
3.86 

3.21 
2.78 
2.46 
2.36 
2.26 
2.31 


Dis. 


390 

662 
546 
441 
441 

441 
441 
646 
646 
441 

609 

609 
546 
660 
609 

609 

662 

982 

1092 

872 


SEPT. 


G  K     Dis. 


2.21 
2.16 
2.16 
2.21 
2.18 

2.16 
2.06 
2.04 
2.04 
1.96 

1.98 
2.06 
2.04 
2.61 
2.08 

2.16, 
2.21 1 
2.86, 
2.381 
2.34 


l 


4680 

9.241 

2971 

2.16 

2085 

2.06 

6845 

2.06 

5130 

2.06 

3505 

2.04 

2490 

2.00 

1740 

m  •  —  «^  » 

1570 

2.02 

1290 

2.04 

1400 

i 

OCT. 


GH 


1180 
1070 
1070 
1180 
1136 

1070 
850 
860 
850 
652 

6961 

850 
850 
740 
916 

1070 
1180 
1510 
1510 
1510 

1290 

1070 

850 

850 

850 

850 
740 
766 

784 
850 


2.19 
2.19 
2.16 
2.16 
2.14 

2.06, 
2.04 
1.99 
2.04, 

1.99 

i 

2.02 
1.96J 
1.991 
2.06 
2.14 

i 
I 

2.32 
2.39 


2.26 
2.24 

2.24 
2.26 
2.24 
2.19 

2.14 

2.09 
2.00 
2.06 
2.04 
2.04 
2.061 


Dis. 


1180 
1180 
1070 
1070 
1070 

850 
850 
718 
850 

718 

784 
662 
718 
850 
1070 

1444 
1685 
1458 
1290 
12901 

1290 
1290 
1290 
1180 
1070 

960 
850 
860 
850 
850 
850 


NOV. 


GH 


2.04 
2.02 
1.94 
1.94 
1.96 

1.94 
1.94 
1.94 
1.92 
1.94 

1.92 
1.96 
2.49 
2,96 
2.79 

2.54 
2.44 
2.42 
2.36 
2.39 

2.89 
2.32 
2.29 
2.71 
8.42 

2.94 
2.52 
2.24 
2.34 
2.39 


Dis. 


DEC. 


G  H 


Dis. 


850 
784 
009 
609 
652 

609 
609 

€00 
567 
609 

567 

652 

1855 

2905 

2545 


I 


2.49 
2.49 
2.64 
2.56 

2.64 

2.44 
2.32 
2.84 
2.44 
5.21 

6.12 
5.82 

14.86 


1866 
1855 
2200 
1970 
2200 

1740 
1444 
1510 
1740 
8810 

11720 
9185 
8655 
7125 

43210 


1970   13.74    38580 

1740 

1671 

1510     4.29 

1625     3.46] 


1625 
1444 
1400 
2916 
4055 

2905 
1901 
1290 
1510 
1626 


9.24  22220 

5.66  10280 


I 


6800 
4130 


2.96, 

2905 

2.76| 

2430 

3.74| 

4880 

4.66 

7265 

3.96 

5360 

3.32 

3805 

3.261 

3630 

2.861 

2665 

2.89 

2785 

3.69 

4756 

4.06 

5640 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA  RIVER,    AT   BINGHAMTOX,    X    Y. 

(Diainagr  Area  2ff00  Square  Miles.) 


MONTH. 


Discharge  in  Second-feet. 


Ban-off. 


Maximum. 


August,  ... 
September, 
October,     . 
November, 
December, 


1901. 


Minimum. 


Mean. 


Second-feet 

per  square 

mUe. 


Deptb  In 
inches. 


6845 
1510 
1025 
4065 
45210  ' 


January. 
February, 
March,    ... 

April,   

May 

June,    

July,    

August,  ... 
September, 
October,   .. 
November, 
UrDPiiiber, 


1902. 


The    year, 


January. 
February, 
March,    ... 
April,    .... 

May,    

June 

July 

August.    .. 
September, 
October,   .. 
November, 
December, 


1908. 


The  year, 


January,    . 
February, 
March,    ... 

April,   

May      

June 

July,    

August,  ... 
September, 
October,     . 
November, 
December. 


1904. 


The  year, 


8790 

9650 
60300 
10440 

2666 
14600 
29960 
11240 

8280 
19000 

7125 
27260 


60900 


25820 
23660 
35580 
18480  «♦ 
1466 
9S40 
7265  , 
27260 
13160  ' 
48900 
14280 
9495 


48900 


18895 
32012 

47110 

21500 
8430 
6165 
3313 
6986 
4305 

16250 
4805 

23660 

47110 


29. 7S 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA  RIVER,    AT   RINGHAMTON,    N    Y. 

(D:ainugv  Area  2//00  Square  Miles.) 


Discharge  in  Second-feet. 


MONTH. 


Run-off. 


Maximum. 


Minimum. 


1901. 

August,  

September,    

October,     

November,    _ 

December,     


1902. 

January.    __. 

February,    

March,    ._ 

April, 

May - 

June,    l 

July,    

August, - 

September,    

October,   

November,  

i^Dfunber,   _ 

The    year,    


6845 
1510 
1025 
4055 
43210 


809 
652 
652 
567 
1444 


Mean. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


1475 
988 
1084 
1454 
7514 


0.61 
.41 
.48 
.61 

3.18 


January,    . 

February, 
March,    ... 

April 

May 

June 

July.    

August.    .. 
September, 
October,  .. 
November, 
December, 


1908. 


The  year, 


1904. 

January, 

February,    

March,    

April,  

May      

June 

July 

AUgUSt,    

September 

October 

November,    

December 

The  year,  


8730 

9650 
60800 
10440 

2665 
14600 
29960 
11240 

8280 
19000 

7125 
27260 


60800 


25820 

23660 

35580 

18480' 

1466 

9S40 

7265 

27260 

13160 

48900 

14280 

9495 


48000 


18895 

82012 

47110 

21500 

8430 

6165 

3313 

6986 

4305 

16260 

4805 

23660 


1070 
1004 
6705 
1855 
1070 
1884 
2154 
1114 
630 
1740 
1740 
2246 


8177 
2056 
19701 
5886 
1672 
2878 
9)587 
2941 
1420 
4197 
2734 
7461 


630 


3766 

2905 

6845 

1610 

420 

252 

850 

1290 

894 

894 

1901 

1400 


252 


5217 


9860 
9248 

17275 
5844 
821 
2680 
1914 
4418 
2654 

10108 
8890 
3556 


5930 


2361 
3385 

3730 
4630 
1532 
718 
567 
1136 
1070 
1625 
2200 
1625 


5794 

10580 

14010 

10650 

3088 

1769 

1027 

2396 

1850 

5016 

2881 

4220 


1.82 

.86 

8.21 

2.20 

.70 

.  w 

4.00 

1.28 

.59 

1.75 

1.14 

3.11 


0.70 
.46 
.50 
.68 

S.61 


2.18 


3.90 
8.85 
7.19 
2.28 

.34 
1.12 

.80 
1.84 
1.11 
4.21 
1.62 
1.48 


2.47 


2.41 
4.89 
5.84 
4.44 
1.29 
.737 
.428 
.  90o 
.770 
2.09 
1.20 
1.76 


1.52 
.89 
9.48 
2.45 
.81 
1.10 
4.61 

1.42 
.66 

2.02 

1.27 

3.59 


29  82 


4.50 
4.01 
8.29 
2.49 

.39 
1.26 

.92 
2.12 
1.24 
4.85 
1.81 
1.71 


33.58 


2.78 
4.7S 
6.78 
4.95 
1.49 
.822 
.498 
1.151 
.859 
2.41 
1.34 
2.03 


47110 


56' 


5270  i 


2.20 


29. 7H 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,    AT  BINGHAMTON,    N.   Y. 

(Diainagc  Area  2-i00  Square  Miles.) 


MONTH. 


Discharge  In  Second- feet. 


Maximum. 


Minimum. 


Run-off. 


Mean. 


Second- feet 

per  square 

mile. 


Depth  In 
Inches. 


a  1905. 

January  (1-85),  15260 

March,  42430 

April 21790 

May,    I  2977 

June, 16320 

July ;  3805 

August,   5900 

September,   27260 

October 10020 

November, I  14700 

December _ 28890 


2361 


6074 


2.530 


2785 

8847 

3.690 

1356 

2219  i 

.925 

1180 

3685 

1.510 

850 

1607 

.670 

1224 

2826 

.969 

2154 

7145 

2.980 

1466 

3160  ; 

1.820 

1334 

2740  1 

1.140 

2292 

6869  ' 

2.860 

2.360 


4.120 
1.070 
1.680 
.772 
1.120 
3.820 
1.520 
1.270 
3.300 


b  1906. 

January 

February,     __ 

March,    

April,    

May 

June, 

July 

August 

September,    

October,     

November,    

December,    

The  year,    


C1907. 

January 

February,     

March.    > 

April 

May 

June 

July 

August 

September,     

October 

November,    

December,    __ 

The  year.    


23?  00 

1(1800 

24000 

23800 

16900 

7*40 

4660 

3380 

1180 

6160 

11700 

11S00 


24000 


24000 

4320 

2130O 

17800 

112O0 

2820 

2210 

1040 

9500 

14300 

24400 

34300 


34300 


2360 
1510 
1600 
2880 
1620 
1720 

aso 

420 

210 

567 

1180 

1810 


210 


5720 
3740 
6790 
11500 
4500 
4070 
1710 
1220 
705 
1580 
3470 
4380 


4120 


2570 

1150 

810 

2940 

1730 

700 

700 

115 

272 

18f)0 

2700 

1730 


8740 
1840 
7840 
6210 
4530 
1860 
1440 
5229 
2180 
5230 
7080 
10500 


115 


4790 


2.38 
1.56 
2.83 
4.79 
1.90 
1.70 
.712 
.5f)6 
.294 
.6P8 
1.45 
1.82 


1.72 


8.640 

.769 

3.270 

2.590 

1.890 

.567 

.600 

.218 

.908 

2.180 

2.950 

4.380 


2.000 


2.74 

1.62 

3.26 

5.34 

2.19 

1.90 

.82 

.50 

.33 

.76 

1.62 

2.10 


23.27 


4.20 
.80 

3.77 

2.89 

2.18 

.63 

.69 

.26 

1.01 
2.51 
3.29 
5.05 


27.27 


a  Tee  conditions  January  26  to  March  18.  approximately:  no  estimate!*  made. 

b  Values  for  January,  February,  March  and  December  are  probably  slightlv  in  excess  of  the 
true  values,  owing  to  anchor  Ice.  Values  for  January  fo  March  and  September  and  December 
are  good.    Values  for  Anril  to  August  and  October  and  November  are  excellent. 

c  Discharge  during  February  has  been  corrected,  10  per  cent,  account  of  probable  hack- 
writer effect  from  ice.  Portions  of  January.  March  and  December  were  also  probably  more  or 
less  affected.  The  mean  for  the  month,  however,  is  probably  not  affected  more  than  a  few 
ner  cent,  from  this  cause  and  hence  no  correction  has  been  attempted.  Discharge  March  31. 
Interpolated. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,    AT  BINGHAAITON,    N.   Y. 

(D,  (linage  Area  2 J/00  Square  Miles.) 


Discharge  in  Second- feet. 


Run-off. 


MONTH. 


January,    . 
February, 
March,  — 

April 

May,  

June,    

July,  

August,  ... 
September, 
October,   .. 
November, 
December, 


d  1906. 


Maximum. 


The  year, 


January,  .. 
February. 
March,  .... 

April 

May, 

June,  

July 

August.  ... 
September, 
October.   .. 
November, 
December.  . 


1909. 


The  year, 


10800 

38400 

32800 

16100 

18500 

3200 

2450 

700 

500 

1260 

1260 


Minimum. 


1730 


Mean. 


38400 


27300 

33900 

17600 

24000 

20000 

6470 

1380 

1850 

■TO 

9?0 

810 

1850 


2940 

4440 

2210 

810 

500 

162 

45 

162 

600 


January, 
February,  . 
March,  .... 
April,  ..... 

May „ 

June 

July.  

August.  ... 
September, 
October,     . 
November, 
December, 


e  1910. 


33600 


21900 
24200 
54100 

5860 

13000 

8000 

1610 

500 

1150 

920 

3070 


45 


810 

2450 

2700 

4320 

2090 

ISA) 

GOO 

418 

335 

835 

335 

600 


3990 
6830 

13600 

8480 

7510 

1460 

820 

374 

243 

605 

909 

500 


335. 


5080 
2090 
1010 

raso 

418 
210 
210 
162 
500 


3760 


5970 

12300 

7480 

9670 

7700 

2700 

928 

838 

476 

480 

607 

863 


Second- feet 

per  square 

mile. 


1.660 

2.850 

5.620 

3.530 

3.130 

.604 

.342 

.156 

.101 

.210 

.379 

.208 


iTie  year, 


January,    . 
February. 
March,    ... 

April 

May,    

June 

July 

August.  ... 
September, 
October,  .. 
November, 
Deeember, 


1911. 


54100 


18500 
3790 

38100 

28400 
4040 

11200 
1130 
675 
2810 
7480 
7200 

11500 


162 


The    year, 


38100 


2220 
800. 
800 

2620 
826 
843 
423 
800 
540 
936 

1980 

1400 


4170 


3760 

2490 

16700 

3520 

3960 

4240 

810 

331 

502 

538 

1540 


1.570 


2.490 

5.120 

3.120 

4.030 

3.210 

1.120 

.387 

.349 

.198 

200 

.253 

.360 


Depth  in 
inches. 


1.91 

8.07 

6.48 

3.94 

3.61 

.67 

.39 

.18 

.11 

.24 

.42 

.24 


3S60 


6920 

1440 

6290 

9670 

1640 

2710 

689 

406 

998 

2670 

3580 

5070 


300 


3520 


1.740 


1.57 

1.04 

6.96 

1.47 

1.65 

1.77 

0.338 

0.138 

0.209 

0.222 

0.642 

0.375 


21.26 


2.87 

5.33 

8.60 

4.50 

3.70 

1.26 

.45 

.40 

.22 

.23 

.28 

.42 


1.40 


2.88 

0.600 

2.62 

4.03 

0.683 

1.13 

0.287 

0.169 

0.416 

1.11 

1.49 

2.11 


1.47 


23.25 


1.81 
1.08 
8.02 
1.64 
1.90 
1.98 
0.39 
0.16 
0.23 
0.26 
0.7? 
0.43 


18.63 


3.82 
0.62 
3.02 
4.50 
0.79 
1.28 
0.33 
0.19 

0.46 
1.28 
1.66 
2.43 


19.86 


if  l-^S^XfiJj™?1!  fn^k  Perfo^*  estimated  on  the  basis  of  the  discharge  of  adjacent  areas, 

%S    7  rou<rnl3r  approximate.     Dfscbarpe  February  i   to  14    1600  sec.-ft. 
a«^7KS!Sff^or?S?0?  durin&2£!ch  ice  was  present  estimated  by  means  of  climatologic  records 
and  the  records  of  discharge  at  Willtes-Barre.    Mean  discharge  January  1  to  21  estimated  600  sec- 
ll'jj?°  gJeat  vanat'°n  In  discharge.    Mean  discharge  February  10  to  27,  estimated  1.200  sec.-ft. 
ranging  from  about  800  to  about  3,000  sec.-ft.     Mean  discharge  December  8  to  Sl/Vtimated 
700  sec.-ft.;  no  great  variation  in  discharge. 

23 
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CHEMUNG  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Chemung  River  is  formed  near  Painted  Post,  in  the  south- 
eastern part  of  Steuben  County,  N.  Y.,  by  the  confluence  of  Cohoc- 
ton  and  Tioga  Rivers.  Cohocton  River,  the  north  branch,  drains 
the  opposite  or  southern  slope  of  the  divide  at  the  head  of  Keuka 
and  Canandaigua  Lakes.  Its  drainage  area  lies  wholly  in  the  State 
of  New  York,  principally  in  Steuben  County  and  comprises  ap- 
proximately 630  square  miles  above  the  mouth.  Tioga  River  rises 
in  Tioga  County,  Penna.,  and  flows  northward,  crossing  the  state 
line  near  Lawrenceville,  Penna.  The  last  fifteen  miles  of  its  course 
lie  in  New  York  State.  It  has  about  1330  square  miles  of  drainage 
area  above  its  mouth,  689  of  which  lie  in  Pennsylvania.  About  five 
miles  from  its  mouth  the  Tioga  River  receives,  from  the  left  Canisteo 
River,  which  rises  in  the  northeast  corner  of  Allegany  County,  N.  Y., 
and  flows  in  a  southeasterly  direction,  draining,  with  its  tribu- 
taries, the  southern  part  of  Steuben  County.  Its  drainage  area  com- 
prises about  540  square  miles. 

The  CJiemung  River  flows  southeastward  through  Corning,  Elmira 
and  Chemung,  crosses  the  state  line  and  flows  for  approximately 
twTo  and  one-half  miles  in  Pennsylvania,  returns  to  New  York  for 
approximately  two  and  one-half  miles,  and  crosses  again  to  Penn- 
sylvania near  Waverly,  emptying  into  the  Susquehanna  River  near 
Athens,  Bradford  County,  Penna.  The  total  length  of  the  river 
proper  is  about  40  miles,  of  which  30  miles  lie  in  New  York;  the 
drainage  area  at  the  mouth  being  approximately  2520  square  miles, 
832  of  which  are  in  Peunsvlvania. 

The  Chemung  River  is  sluggish  throughout  its  course,  flowing 
over  a  wide  giavelly  bed,  in  a  series  of  rifts  and  pools,  and  one  or 
the  other  of  the  banks  is  usually  low  and  subject  to  frequent  over- 
flow. The  hills  bordering  the  river  rise  to  a  height  of  several  hundred 
feet  on  either  side,  within  a  short  distance  of  the  stream.  The  up- 
land plateau  is,  to  a  large  extent,  wooded,  has  impervious  soil,  no 
lake  storage,  and  few  marsh  areas.  Tributaries  are  ramifying  and 
uniformly  distributed,  though  not  very  numerous,  and  dry  gullies,  or 
flood  channels,  are  common.  The  principal  tributaries  from  Penn- 
sylvania are  Seely  Creek,  South  Creek  and  Bently  Creek,  all  of 
which  join  the  river  in  New  York  State. 
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In  its  watershed  in  Pennsylvania  lie  the  boroughs  of  Athens, 
S*ayre  and  South  Waverly,  while  in  New  York  are  Corning,  Elmira, 
Chemung  and  Waverly. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to 
40  inches. 

The  discharge  of  this  stream  has  been  measured  since  September 
7th,  1903,  at  Chemung,  approximately  ten  miles  above  its  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.   3. 


CHEMUNG  RIVEE  AT  CHEMUNG,  N.  Y. 


DESCRIPTION  OF  STATION. 

This  station,  established  September  7th,  1903,  by  the  United  States 
Geological  Survey,  and  maintained  through  co-operation  with  the 
New  York  State  Engineer,  was  located  at  the  suspension,  highway 
bridge,  midway  between  Chemung,  N.  Y.,  and  Willa wanna,  Penn'a., 
near  the  state  line,  until  April  19th,  1911,  when  this  structure  was 
removed  and  the  gage  temporarily  placed  250  feet  upstream. 

The  channel  is  straight  for  700  feet  above  and  800  feet  below  the 
station.  The  right  bank  is  high,  cleared,  and  not  subject  to  over- 
flow; the  left  bank  is  medium  height,  wooded  and  overflows  at  high 
water.  The  bed  of  the  stream  is  composed  of  gravel  and  is  perma- 
nent.   The  current  is  good.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  were  made  from  the  downstream  side  of 
the  bridge,  which  had  a  single  span  of  395  feet.  The  initial  point  for 
soundings  was  the  face  of  the  right  abutment  on  the  downstream 
side. 

A  standard  chain  gage  was  attached  to  the  upstream  side  of  the 
bridge,  near  the  right  bank,  and  was  read  twice  daily.  The  bench 
mark  is  formed  by  three  nails  driven  into  a  telegraph  pole  70  feet  to 
the  right  of  the  initial  point  for  soundings  and  about  thirty  feet  up- 
stream. The  pole  is  marked  with  black  paint  "U.  S.  G.  S.  B.  M." 
Elevation  of  bench  mark  above  gage  datum  is  29.88  feet. 

The  smooth  water  reaches  of  the  stream  become  ice  covered  in  win- 
ter. Needle  ice  forms  over  the  rapids  and  is  carried  under  the  sur- 
face ice.  Much  of  the  winter  flow  apparently  filters  through  these 
beds  of  needle  ice  at  times.  The  conditions  render  the  estimation  of 
the  daily  discharge  in  winter  impracticable. 
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The  data  published  for  this  station  is  based  upon  live  rating  curve*, 
each  one  having  been  modified,  as  additional  meter  measurements 
were  obtained. 

Since  the  establishment  of  this  station  thirty-two  discharge  meas- 
urements have  been  made. 

The  following  data  have  been  furnished  by  United  States  Geo- 
logical Survey: 


DISCHARGE   MEASUREMENTS   OF   CHEMUNG  RIVER,    AT   CHEMUNG, 

N.  Y. 

(Drainage  Area  2440  Square  Miles.) 


No.       Date. 


1. 
2. 
3. 
4. 


10. 
11. 
12. 
IS. 
14. 
15. 
16. 


17. 


22 
23 


24. 


25. 
36. 


1903. 
Auff.    27, 
Sept.     7, 
Oct .       2, 
Oct.     12, 

1904. 

Mar.    11, 

>prM     U, 

July     1.". 

-U»pt.      9, 

1905. 

M»r.  21, 

Mar.  22, 

Mar.  22, 

Mar.  26, 

Mar.  26, 

May  18. 

July  20, 

Aug.  23, 

1906. 
Feb.    17. 


Hydrographer. 


a 

1 

o 

• 

*4 

3 

ZJ 

JS 

to 

O 

fie 

• 

a> 

. 

o 

n 

a 

*> 
•a 

a 

< 

(3 

2 

9 
at 

o 

•s 

to 

5 

Ft. 

!  Feet.  Sq.  ft.    per 
I  sec. 


Covert,  i -' 1 2.89 

Horton _„ 1 3.29 

Halsey 2.47. 

Covert,  , -  «-72; 


Feet. 


Sec. -ft. 


809 
1,864 

611 
8,768 


Covert, 
Horton, 
Covert, 
do 


Brunei  age,    

do 

do 
Freoman, 

do 

Bepbe,   

Murphy  &  Covert,  .... 
Covert  &  Weeks,  


391 
380 
889 
393 
393 
220 

2io; 

197' 


3.381 
3,412 
3,094 
4,462| 
4, 194 1 
1,040! 
1,0001 
904- 


4.87! 

4.87 

4.48 

6.58 

0.16 

.69 

.75 

.49 


5.75 
5.64 
3.06 
1.90 


9.46 
9.49 
8.84 
12.10 
11.39) 
2.64) 
2.62 
2.28 


Covert  &  Weeks, 


225        1,040 


.65     2.85 


18.  I  Mar.    30,     Horton   A  Mott, 

19.  '  Mar.   31,  ;  Horton,   


20.  Mar.  31, 

21.  :  July  27, 
Sept.  15, 
Oct.  4, 


i 


1907. 
June    19. 

1908. 
Sept.     6. 
Sept.    29, 


do 
Covert, 
do 
do 


Wood  &  Hoyt. 


Adams, 
do 


l 

393 

395 

394 

200 

186, 

203 


215 


183 
185 


2,560 

4,340 

4,120 

935 

800 

879 


8.85 

6.34 

6.21 

.44 

.26 

.43 


974        .64 


7.20 
11.73 
11.40 
2.29 
1.89 
2.03 


2.53 


845 
867 


0.161 

0.12; 


1.81 
1.68 


M70. 
6,717' 

1,042 
220 


16,480 

16,630 

13,861 

29,340 

26,860 

714 

748 

436 


674 


Remarks. 


9,850 

27,500 

26,600 

416 

216! 

3811 


627 


Ice  conditions;  gage 
height  to  bottom 
of  ice,  2.42';  aver- 
age thickness  of 
ice,  .63;  considera- 
ble needle  ice. 


139 
101 
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DISCHARGE  MEASUREMENTS   OF  CHEMUNG  RIVER,    AT  CHEMUNG, 

(Drainage  Area  2^0  Square  Miles.) 


• 

a 

o 

• 

• 

No. 

Date. 

Hydrographer. 

*M 

o 
•3 

• 

Remarks. 

3 

o 

► 

X3 

£ 

§ 

■8 

1 

• 

£ 

1* 

< 

3 

C8 

5 

' 

27. 
28. 
29. 


30. 
31. 


32. 


1909. 
April   23, 
Aug.    19, 
Dec.     21, 


1910. 
July    25, 

1911. 
April  20, 


Covert, 
do 
do 


Oct.      5. 


Hoyt 

DeGolyer, 


Feet. 

305 
206 
220 


Sq.   ft. 

1,600 
234 


Ft. 
pef    Feet. 


sec. 
2.05 
0.67, 
1,110     0.2ll 


4.60 
1.82 
2.82 


Sec. -It. 

3,290 
156 
232 


2041 

2411 


243 
1,860 


0.91 '    1.99 


2.35 


19.22 


do 


358) 


739i    1.83!  17.44 


233 


Complete  ice  cover, 
average  thickness 
of  ice,  0.40  foot. 
Gage  height  to 
top  of  ice  2.89  ft. 


4,370  Gage  moved  on  ac- 
count of  bridge 
being  torn  down, 
i  Gage  height  re- 
I  ferred  to  old  dat- 
I      um— 5.25. 

1,8501  Measurement  made 
by  wading  about 
one-fourth  mile 
below  bridge. 
Gage  height  re- 
ferred to  old  dat- 
um—3.47. 


DISCHARGE 

TABLE 

FOR    CHEMUNG    RIVER.    AT    CHEMUNG. 

N.    Y.f 

FROM  1903 

,  TO  DECEMBER  31,  1904. 
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I             .80 
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16.00 

36460 

Note:— The  above  table  Is  applicable  only  for  open  channel  conditions.  It  is  based  upon  8 
discharge  measurements  made  during  1903  and  1904.  It  is  fairly  well  defined  between  gage 
heights  1.90  and  3.30  feet.  The  table  has  been  extended  above  gage  height  6.70  feet.  Above 
gage  height  8.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  300  per  tenth.  The 
rating  table  has  been  applied  to  the  nearest  hundredth  of  a  foot  to  gage  height  6.00,  to  the 
nearest  half-tenth  of  a  foot  to  gage  height  0.00,  to  the  nearest  tenth  of  a  foot  above 
gage  height  9.00  feet. 
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DISCHARGE  TABLE  FOR  CHEMUNG  RIVER,  AT  CHEMUNG,  N.  Y.,  FROM 

1905  TO  1907. 
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Note:— The  above  table  la  applicable  only  for  open  channel  conditions.    It  Is  based  on  dis- 
charge measurements  made  daring  1903-1907.    It  is  well  defined  above  gage  height  1.9  feet. 


DISCHARGE    TABLE    FOR    CHEMUNG    RIVER,    AT    CHEMUNG,    N.    Y., 

FOR  1908. 
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Note:— This  table  is  not  applicable  for  ice  or  obstructed  channel  conditions.  It  is  based  on 
discharge  measurements  made  during  1903-1908  and  is  well  defined.  Above  gage  height  3.4 
feet  the  table  Is  the  same  as  that  for  1005-1907. 
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DISCHARGE    TABLE    FOR    CHEMUNG    RIVER, 

FROM  1909  TO  1910. 


AT    CHEAH'XG,    N.    Y., 
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Note:— The  above  table  Is  Dot  applicable  for  ice  or  obstructed  channel  conditio 
baaed  on  discharge  measurements  made  during  1908-1010  and  is  well  defined. 
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DISCHARGE    TABLE    FOR    CHEMUNG    RIVER,    AT    CHEMTJNG,    N.    Y., 

FROM  JANUARY  13,   1911. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  CHEMUNG  RIVER 

AT  CHEMUNG,    N.  Y. 
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ESTIMATED  MONTHLY   DISCHARGE   OF   CHEMUNG   RIVER,    AT   CHE- 
MUNG, N.  Y. 

(Drainage  Area  2440  square  miles  J 


MONTH. 


Discharge  in  Second-feet. 


Maximum. 


September    7-30. 
October,    ... 
November,    . 
December.   .. 


1903. 


March   S-ai, 

April 

May 

June 

July.    

August.    ... 
September, 
October,    _., 
November, 
December,    . 


a  1904. 


January  115, 
February,  .. 
March  19-31, 

April 

May.    

June,   

July 

August, 

September,   .. 

October 

November,  .. 
December,   ... 


bl906. 


January,   . 
February, 
March.    ... 

April,  

May 

June 

July,    

August,    . . 
September, 
October.  .. 
November, 
December, 


C1906. 


3655 

184(A) 

12910 

1791 


36460 
17260 
16660 
36900 
*S5 

497 
1732 

-10 
7865 


5920 


39800 
6420 
1430 

22000 
4280 
2400 
757 
1010 
2360 
9860 


12600 


Minimum. 


397 
409 
705 
530 


1697 
2de8 
1300 
645 
415 
246 
Z46 
210 
■>46 
100 


615 


Mean. 


Run-off. 


Second-feet 

per  squure 

mile. 


The   year, 


28400 


1580 
366 
296 
387 
220 
204 
200 
314 
630 


650 


28400 

386 

13600 

fl230 

14600 

1070 

9630 

861 

4680 

437 

2560 

373 

379 

82 

5130 

100 

6890 

676 

7230 

482 

82 


1146 

3981 
2265 

757 


10330 

6645 

4940 

4063 

820 

463 

267 

656 

s*7 

786 


1870 
900 

10900 

3280 

728 

2960 

1040 

622 

390 

491' 

579 

2900 


0.47 

1.63 

.93 

.31 


4.23 
2.72 
2.02 
1.67 
.836 
.190 
.109 
.269 
.142 


1 

2300 

2000! 

3670' 

6040 

2680, 

2780 

906 

976! 

204l 

11201 

I9601 

2090 


0.77 
0.37 
4.47 
1.84 
.298 
1.21 
.426 
.255 
.16 
.201 
.237 
1.19 


.943 
.82 
1.50 
2.48 
1.10 
1.147 
.371 
.40 
.084 
.459 
.803 
.857 


2230. 


.913 


Depth  in 
Inches. 


0.42 

1.S8 

1.04 

.36 


3.90 
3.03 
2.33 
1.86 
.387 
.219 
.122 
.310 
.158 
.871 


0.89 

0.38 

6.15 

1.50 

.34 

1.35 

.49 

.29 

.18 

.23 

.26 

1.37 


1.09 

.85 

1.73 

2.77 

1.2, 

1.27 

.43 

.46 

.09 

.o3 

.90 

.99 


12.38 


a  January  and  February— no  estimates  made. 
*#byA,»co5£a/,8?nJ.of  tne8e  Aspires  with  those  lor  the  discharge  of  the  Susquehanna  Elver  at 
McCalls  Ferry  Indicates  that  the  mean  discharge  at  the  station  for  the  period  of  1905  not  In- 
cluded in  the  table  was  approximately  as  follows: 

January  16-31,  about  1700  second-feet;    February,  about  900  second-feet;    March  1-18,  about 
Zooo  second-feet. 

Values  for  1906  are  excellent. 

c  Estimates  for  frozen  periods  of  1906  are  based  on  discharge  of  Susquehanna  Blver   at 
Bmgnamton. 

Values  for  1906  are  excellent,  except  those  for  February,  which  are  fair. 


24 
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ESTIMATED  MONTHLY   DISCHARGE   OF  CHEMUNG   RIVER,    AT  CHE- 
MUNG, N.  Y. 

(Drainage  Area  2440  square  miles.) 


MONTH. 


ft  1907. 

January,  

February,     * 

March 

April,    

May 

June.  

July,   

August,    

September,   

October 

November 

December,  

The  year 


bl808. 


January,   . 
February, 
March,    ... 

April 

May.    

June,   

July,    

August,  .. 
September, 
October,  . 
November, 
December, 


Discharge  In  Second-feet. 


Maximum. 


Minimum. 


14700, 


**60O 
WOO 
6180 
8780 
8400 
280 
885 
2500 
9110 

'49600J 

29800 ' 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


1270 
557 
SOS 
80 
109 
109 
366 
602 
686 

80 


The   year, 


7410 

716 

42900 

86800 

1480 

7940 

1980 

13800 

1900 

5020 

406 

8480 

262 

698 

184 

168 

81 

604 

102 

298 

162 

I 

6000, 

972 

4260 

8790 

2350 

1100, 

898 

162; 

214 ' 

846 

2810 

4670 


2210 


2.06 
.398 
1.74 
1.55 
.968 
.461 
.368 
.066 

.068 
.346 
.947 
1.91 


.906 


2400 

3590 

10300 

3830 

0020 

1070 

76S| 

882 

116 

194 

193 

137 


0.984 
1.47 
4.22 
1.67 
2.47 
.439 
.814 
.136 
.047 
.080 
.079 
.056 


Depth  in 
inches. 


2.36 
.41 
2.01 
1.78 
1.11 

.60 
.42 

.08 

.10 
.40 
1.08 
2.20 


12.38 


1.13 

1.58 

4.86 

1.75 

2.86 

.49 

.36 

.16 

.05 

.09 

.09 

.06 


January, 

February, 

March, 

April, 

May, 

June, 

July, 

August 

September, 

October. 

November, 

December, 


The   year, 


a  During  the  period  of  Ice  conditions  the   discharge  was   estimated  on   the  basis   of  the 
discharge  of  Chenango  River  at  Binghamton  and  climatologloal  reports. 

_.    L  _  Second- feet. 

Discharge  January  28  to  31,  1907,  1  650 

Discharge  February  1  to  12,  1907,  ..  .  I'eoo 

Discharge  February  13  to  28,  1907,  "S.  '500 

Discharge  March  1  to  14,  1907,  ._ 400 

b  Discharge   during   frozen   periods  estimated   on   the  basfs  "of  "the"  discharge  of   adjacent 
drainages.     It  Is  only  roughly  approximate. 

tm    u           ™_w            .  Second-feet. 

Discharge   February  1    to   14,    1908     600 

Discharge   December  11   to   31,    1906*.    _. YYYYYYYYYYY.  125 
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ESTIMATED  MONTHLY   DISCHARGE   OF   CHEMUNG   RIVER,    AT  CHE- 
MUNG, N.  Y. 

(Drainage  Area  2-WO  square  miles.) 


MONTH. 


January, 

February, 

March, 

April, 

May. 

June, 

July, 

August, 

September, 

October, 

November, 

Dwpmber. 


January, 

February, 

March, 

April, 

May, 

June, 

July. 

August, 

September. 

October, 

November, 

December, 


The   year. 


9.110 


a  Discharge  for  periods  during  which  ice  existed  estimated  by  means  of  cHmatologlc 
records  and  records  of  discharge  at  WHkee-Barre  and  at  Rochester. 

Mean  discharge  January  1  to  21  estimated  350  second-feet;  probably  about  constant. 

Mean  discharge  February  a  to  27  estimated  000  second-feet,  ranging  from  about  400  to 
about  1500  second- feet. 

Mean  discharge  December  7  to  81  estimated  400  second-feet;  probably  about  constant. 

b  Blver  frozen  February  8  to  March  10  Inclusive,  and  daily  discharge  estimated  from 
one  ice  measurement,  and  dimatological  records. 
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WYALUSING   CREEK. 


DESCRIPTION  OF  BASIN. 

Wyalusing  creek,  a  tributary  of  the  North  Branch  of  the  Sus- 
quehanna river,  in  Susquehanna  and  Bradford  counties,  drains  ap- 
proximately 215  square  miles.  Bising  in  three  branches,  the  head- 
waters of  which  spread  over  the  central  and  western  parts  of  Sus- 
quehanna county,  and  join  near  Rushville  near  the  Susquehanna- 
Bradford  county  line,  it  follows  a  general  southwesterly  course  to 
its  mouth  at  Wyalusing,  Bradford  county,  a  distance  of  approxi- 
mately 30  miles.  The  basin  is  sparsely  populated,  the  habitations 
being  scattered  over  the  agricultural  section  and  in  small  villages, 
the  watershed  consisting  of  hilly,  farming  country,  containing  little 
timber  except  on  the  hilltops.  The  principal  tributaries  are  the 
North,  Middle  and  East  Branches,  which  form  its  headwaters,  and 
include  a  number  of  lakes  in  their  watersheds.  This  creek  lies  en- 
tirely within  the  glacial  area,  the  slope  being  gradual  throughout 
most  of  its  course.  Wyalusing  creek  is  used  to  a  limited  extent  for 
power  purposes. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to 
40  inches.     * 

The  discharge  of  this  stream  has  been  measured  since  October  28, 
1908,  at  Wyalusing,  2£  miles  above  the  mouth. 


SUSQUEHANNA   BASIN— STATION  NO.    4. 


WYALUSING  CREEK  AT  WYALUSING. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  October  28,  1908,  at  a  single  span,  steel,  through 
truss,  highway  bridge,  about  2^  miles  above  the  mouth. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  station. 
The  right  bank  is  high  and  not  subject  to  overflow,  while  the  left 
bank  is  low  and  water  passes  around  the  bridge  at  high  stages.  There 
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is  an  abandoned  head  race  to  the  left  of  the  bridge  through  which 
water  passes  above  gage  height  2.9  feet.  The  bed  of  the  stream  is 
rocky  and  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  and  by  wading  at  a  section  600  feet  below  during  low 
water.  The  initial  point  for  soundings  is  top  edge  of  east  abutment, 
downstream  side. 

A  standard  chain  gage  is  fastened  to  the  bottom  chord  on  the 
downstream  side  of  the  bridge.  The  length  of  chain  from  bottom  of 
weight  to  center  of  marker  is  16.77  feet.  The  elevation  of  zero  is 
arbitrary  datum.  Bench  Mark  No.  1  is  a  projection  on  the  second 
stone  in  the  bottom  course  of  the  face  of  the  upstream  wing  of  the 
left  abutment,  one  foot  from  the  first  vertical  joint  of  the  abut- 
ment ;  elevation  5.512  feet  above  zero  of  gage.  The  gage  is  read  once 
daily  by  Alton  S.  Taylor. 

There  are  several  mills  on  the  stream  above  the  bridge. 

Since  the  establishment  of  the  station,  28  discharge  measure- 
ments have  been  made. 


DISCHARGE  MEASUREMENTS  OF  WYALUSING   CREEK,    AT  WYALUS- 

ING,   BRADFORD  COUNTY,   PENNA. 

(Drainage  Area  214  square  miles.) 


so. 


l. 


2. 


S. 


4. 
5. 
6. 


Date. 


Hydrographer. 


1906. 
Aug.     5, 


Sept.    24, 


Nov.   30, 


1909. 
Feb.    26, 
May      S, 
June     2, 

1910. 


Grant, 


do 


do 


Ryder,    

Grant,    

Gannett  &  Grant, 


7.  April  21,     Langenheim, 

8.  f  May      9,  I  do 


• 

o 

>» 

I 

o 

■ 

X3 
be 

• 

.a 

O 

I 

Si 

9 
J3 

T3 

a 

€ 

& 

* 

< 

S 

5 

03 
O 

Remarks. 


Feet. 
3t 

24 

43 


125 

123 

52 


113 
114 


Ft. 

Sq.   ft.    per 

SGC* 

23     1.00 


38 


340 

314 

39 


138 
180 


11        .34 


Feet. 
.48 

.19 


.80       .00 


4.06 
3.64 
1.25 


1.30 
1.70 


2.98 

2.72 

.62 


1.15 
1.47 


8ec.-ft. 


23.4 


3.7 


29.9 


Wading    msmt.    600 

ft.  upstream  from 

bridge. 
Wading    msmt.    600 

ft.  upstream  from 

bridge. 
Wading    msmt.    600 

ft.  upstream  from 

bridge. 


1381  0.6  msmt. 
1145  Surface   msmt. 
49'  Wading  msmt  above 
1      bridge. 


180  0.0  msmt. 
282'  Surface   msmt. 
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DISCHARGE  MEASUREMENTS  OF  WYALUSING  CREEK,    AT  WYALUS- 
ING,  BRADFORD  COUNTY,   PENNA. 

(Drainage  Area  214  square  miles.) 


No. 


Date. 


Hydrograpoer. 


■ 

a 

o 

■ 

8 

1 
-3 

S 

9 

to 

O 

> 

JS 

hi 

as 

K 

41 

a 

P 

JZ 

E 

1 

s 

to 

S3 

o 

OQ 

5 

Remarks. 


r 

Ft. 

Feet. 

Sq.   ft. 

per 
sec. 

Feet. 

See. -ft. 

1911. 

9. 

May 

2ft, 

Ryder 

60 

49 

.86 

.61 

41 

Wading  msmt  above 

» 

bridge. 

1912. 

• 

10. 

April 

80, 

129 

432 

4.34 

3.67 

1897 

Surface  msmt. 

11. 

April 

30, 

do 

129 

421 

4.29 

3.69 

1826 

Surface   msmt. 

12. 

April 

30, 

do 

129 

410 

4.23 

3.51 

1749 

Surface  msmt. 

13. 

April 

30, 

do 

128 

399 

4.17 

3.39 

1678 

Surface  msmt. 

14. 

April 

80, 

do 

120 

366 

S.Mr 

8.17 

1461 

Surface  msmt. 

15. 

May 

1, 

do 

123 

314 

8.61 

2.77 

1102 

Surface  msmt. 

16. 

May 

1, 

do 

123 

310 

8.46 

2.69 

1063 

Surface  msmt. 

17. 

May 

1, 

do 

122 

292 

8.26 

2.57 

961 

0.6  msmt. 

18. 

May 

1. 

do 

122 

292 

8.24 

2.64 

946 

0.6  msmt. 

19. 

May 

1, 

do 

122 

292 

3.20 

2.63 

936 

Surface  msmt. 

20. 

May 

2, 

do 

120 

244 

2.79 

2.18 

681 

0.8  msmt. 

21. 

May 

2, 

do 

120 

244 

2.75 

2.17 

671 

Surface  msmt. 

22. 

May 

2. 

do 

119 

244 

2.69' 

2.16 

666 

0.6  msmt. 

23. 

May 

2, 

do 

118 

238 

2.66 

2.12 

683 

Surface   msmt. 

24. 

May 

2, 

do 

113 

233 

2.66 

2.08 

596 ,  0.6  mamt. 

25. 

May 

3, 

116 

209 

1.96 

1.84 

413  Surface  msmt. 

26. 

May 

3, 

do 

116 

197 

1.80 

1.72 

864 

Surface   msmt. 

27. 

May 

4, 

do 

115 

180 

1.66 

1.68 

298 

Surface   msmt. 

28. 

May 

4, 

do 

114 

1 

109 

1.38 

i 

1.62 

234 

Surface   msmt. 

DISCHARGE   TABLE   FOR  WYALUSING   CREEK,    AT   WYALUSING, 

BRADFORD  COUNTY,  FROM  DEC.  1,  1908. 


+» 

js 
u 
"3 

JS 

to 

SB 

o 


*» 

a 

• 

to 

to 
■3 

27 

JS 

os 

i 

■S 

o 

CO 

to 

cS 

Q 

O 

4> 

to 

es 

en 


JS 

to 

.c 

to 

os 

O 


to 

09 
JS 

M 


JS 

to 
•3 

JS 

o 
m 

OS 

O 


a* 
to 

u 
08 
JS 
w 


Feet. 

Sec. -ft. 

.30 

204 

.40 

242 

.60 

284 

.60 

328 

.70 

376 

.80 

428 

.90 

486 

2.00 

660 

.10 

620 

.20 

692 

.30 

76B 

JS 

to 

JS 
9 

to 

OS 

© 


to 

hi 
as 

JS 


Feet. 

0.10 
.20 
.30 
.40 
.60 
.60 
.70 
.80 
.90 

1.00 
.10 
.20 


Sec. -ft. 

2 

4 

9 

16 

26 

39 

50 

66 

86 

112 

140 

170 


Feet. 

Sec. -ft. 

.40 

846 

.60 

928 

.60 

1012 

.70 

1098 

.80 

1186 

.90 

1276 

a.oo 

1366 

.10 

1456 

.20 

1660 

.30 

1644 

.40 

1738 

Feet. 

Sec. -ft. 

.50 

1832 

.60 

1926 

.70 

2024 

.80 

2122 

.90 

2220 

4.00 

2318 

.10 

2416 

.20 

2515 

.30 

2615 

.40 

2716 

.60 

2815 

Feet. 

5.00 

.60 

6.00 

.50 

7.00 

.50 

8.00 

.60 

9.00 

10.00 

11.00 


Sec. -ft. 
3335 


4460 
5080 
5700 
6860 
7100 
7900 
8700 
10800 
11900 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  WYALUSING 
CREEK,  AT  WYALUSING,  BRADFORD  COUNTY.  PA. 


1008. 
DAY. 


DEC. 


1,  -. 

2,  .. 

3,  .. 

4,  .. 

5,  - 

6,  .. 
?,— 
8,  - 
9f  .. 

10,  .. 

11,  .. 

12,  .. 

13,  .. 

14,  .. 

15,  .. 

16,  -, 

17,  .. 

tt,  - 

19,  .. 

20,  . 

21,  . 

22,  . 

23,  . 

24,  . 

25,  . 

26,  .. 
27  ... 
28,  .. 
39, 

SO,  .. 

31.  - 


.00 

86 

.60 

80 

.00 

80 

a.64 

28 

.fi2 

27 

.00 

36 

.60 

86 

.60 

36 

.60 

36 

.60 

86 

.60 

30 

.60 

86 

.63 

40 

.62 

89 

.60 

36 

.60i 
.60, 
.62. 
.70 
.70 

.64 
.62 
.62 
.80 
.82 

.80 
.59 
.80 
•82 
•82 
.82 


86 
86 
89 
50 
50 

42 
39 
39 
66 
70 

66 
27 
66 
70 
70 
70 


a  Creek  frozen. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  WYALUSING 
CREEK,  AT  WYALUSING,   BRADFORD  COUNTY.   PA. 


1909. 


Day. 


1. 
2. 

3, 
4, 
5, 

6, 
7, 
8. 
9, 
10, 

11. 
12, 
itf, 
H, 
15, 

16. 
17, 
18. 

10, 
20, 

21. 
22, 
23, 
24, 
26, 

20, 
27. 
28, 
29, 
30, 

31, 


JUNE. 


G  H 


•.63 
.63 
.60 
.04 
.82 

1.31 

1.00 

.86 

.80 

.00 

1.21 

1.06 

.94 

1.54 

1.24 

i 

1.00 

:.08 

2.90 
1.84 
1.48 

1.28 
1.12 
1.00 
.96 


.8$ 

i 

1.32 
.91 
.80 
.70 

.68 


Dis. 


JULY. 


G  H 


40 
40 
36 
42 
70 

208 

112 

78 

08 

102 

173 
129 
96 
302 
184 

*  **  • 

1276 
451 
276 

197 
146 
137; 
102 

78j 

212! 
89 
00 
50 
47 


.61 
.67 
.53 

.52 

.50 

.50 
.46 

.49 
.44| 
.40, 

.3oi 
.40. 

..■*: 

.37 
.42 

.33 

o. , 

.30 

.36 
.42 

I 

.44 

.32 
.40, 
•46, 

.50 

.44 
.41 
.39 
.84 

.38 
.87 


Dis. 


AUG. 


SEPT. 


37- 
33i 

Mi 

271 

25 

25 

21' 
24 
20 
16 

15 
16 
13 
14 

18 

11 
10 

9 

13j 

1 
1 

20' 
10 
16 
21 
25 

20 
17 
15 
12 
15 
14 


G  H 


Dis. 


.30 
.22 
.21 
.25 
.20 

.26, 

.28; 

.28 

.34 

.42 

.34 
.82 
.87 
.32 
.28 

.81 
.26 
.24 
.84 
.38 
.38 


.81! 

10 

.271 

8 

.25; 

0 

.35| 

12' 

.27j 

8 

.22! 

5 

.20 

1 

.27 

8 

.28 

8 

.20! 

rr 
i  1 

9 
5 
4 

(» 

i 

7 

8 

8 

12 

18 

12 
10 
14 
10 
8 

10 
7 
6 
12 
15 
15 


OCT. 


G  11  1  Dis.    G  H  ,  Dis. 


.30 

.20 
.22i 
.32! 


.24 
.22 
.30 
.28 
.33 

.22- 
.23 
.25. 
.84 

.31! 
1 
.30 
.29 
.28 
.27 


.42, 
.44, 
.24 
.28 
.38 


9 

?' 

ai 
1C 

6! 

»! 

8 

11, 

1 
5; 
6j 

e! 
131 
10, 

9 

8 
8 

8 


.20 

71 

.24 

6 

.30 

9 

.24 

6 

.26 

7 

.23 

6 

18 

20 

6 

8 

13 


.36 

f  - 

.fc3 
.20 
.25 

.32 
.30 
.28 
.39 
.35 

.38 
.50 
.72 
.60 
.56 

.51 
.48 
.41 
.35 
.35 

.80. 

.88! 
.35i 
.811 
.40 

.48 
.48 
.42 
.41 
.30 
.40 


NOV. 


DEO. 


GH 


Dis.    G  H     Difl 


15 
12, 
10' 
16 

23 
23 
18 
17 
13 
16 


13 

i 
.39 

12 

.88 

6 

.41 

4 

.32 

6 

.35 

10 

.39 

9 

.81) 

6 

.32! 

15 

.31; 

12 

.88 

15 

.39! 

25 

.39 

58 

.40: 

30 

.451 

32 

.85 

26 

.48 

23 

.42 

17 

.86 

12 

.38 

12 

.40 

9 

.89 

.30 
.83 
.82 
.29 

.89 
.48 
.41 
.43 
.58 


15 
15 
17 
10 
12 


.64 
.64 
.48 
.51 
.47- 


15  .43 

10  .50 

10  .54 

10  a.77 

15  .67 


15 

.53 

15 

.51 

21 

.46 

20 

.76 

12 

1.27 

23 

.89 

18 

.80 

13 

.90 

15 

1.39 

16 

1.26 

15 

.90 

9 

.81 

11 

.74 

10 

.71 

8 

.68 

15 

.65 

28 

.64 

17 

.66 

19 

.70 

34 

.62 

_  m 

.51 

42 
29 
23 
26 
22 

19 
25 
29 

61 
33 

28 
26 
21 
60 
194 

84 

66 

86 

238 

190 

86 

68 

56 

52 
47 

43 
42 
44 
50 
39 
26 


aCreek  Frozen. 

•Interpolated. 

Note.— January  1  to  May  31,  gage  heights  unreliable  and  not  used. 
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327       % 

ESTIMATED  MONTHLY  DISCHARGE  OF  WYALUSING  CREEK,    AT 

WYALUSING.  BRADFORD  COUNTY,  PA. 

(Drainage  Area  214  square  miles.) 


December, 


January    . 
February, 
March.    ... 

April 

May 

Jane,  

July 

August,    .. 
September, 
October,    . 
November, 
December, 


MONTH. 


1906. 


Discharge  In  Second-feet. 


Maximum. 


70 


Minimum. 


Mean. 


271 


44 


a  1909. 

June, 

July,    

August,    

September.   .: 

October,    

November,    

December, 


1276 
87 
18 
20 
68 
84 

2381 


1 

4 

4 

6 

8 

19 


1910. 


The   year, 


bl911. 

April 

May 

June,    ...- „.. 

Jnly 

August 

September, 

October, 

November, 

December, 


5236 

11644 

1907 

20S4( 

642! 

44 

26 

165 

29 

802 


37 
170 

46 

64 

63 

11 
8 
6 
9 
8 

68 


6 


1622 
242 
660; 

60 
123 


2004 

489 

1411 


167 

26 

25 

10 

4 

21 

116 

104 

76 


1087 

690 

1625 

260 

282 

196 

23 

13 

46 

16 

96 

179 


Ron-oil. 


Second-feet 

per  square 

mile. 


0.21 


169 

0.79 

19 

0.0ft 

9 

0.04 

8 

0.04 

17 

.0.06 

16 

0.07 

60 

0.28 

878 


698 

72 

88 

24 

16 

71 

371 

206 

360 


5.079 
8.084 
7.693 
1.168 
1.318 
0.916 
0.107 
0.061 
0.210 
0.075 
0.449 
0.836 


1.741 


2.79 
0.34 
0.39 
0.11 
0.07 
0.38 
1.73 
0.96 
1.64 


Depth  In 
Inches. 


0.242 


.881 
.104 
.046 
.045 

.092 
.078 
.323 


5.856 
S.211 
8.754 
1.303 
1.520 
1.022 
0.128 
0.070 
0.234 
0.086 
0.501 
0.964 


23.644 


8.113 
0.392 

0.436 
0.127 
0.081 

0.368 
1.994 

1.071 
1.891 


a  January  1— May  31,  1909,  gage  heights  unreliable.    No  estimate  made, 
b  Ice  gorge  below  srage  January  1— March  12  Inclusive,  causing  back  water. 


No  estimates  made. 
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LACKAWANNA  RIVER. 


DESCRIPTION  OF  BASIN. 

Lackawanna  river,  one  of  the  major  tributaries  of  the  North 
Branch  of  the  Susquehanna  river  in  northeastern  Pennsylvania, 
drains  an  area  of  approximately  345  square  miles  in  Susquehanna, 
Wayne,  Lackawanna  and  Luzerne  counties,  on  the  west  slope  of 
the  Delaware-Susquehanna  divide.  Rising  in  numerous  lakes  in  two 
branches,  one  on  either  side  of  the  central  part  of  the  Wayne-Sus- 
quehanna county  line,  which  join  a  short  distance  below  Union 
Dale,  Susquehanna  county,  it  follows  a  southerly  course  through 
Susquehanna  and  Wayne  counties,  and  thencG  flows  southwest 
through  Lackawanna  county  to  its  mouth  above  Pittston,  Luzerne 
county,  a  distance  of  approximately  50  miles.  The  upper  section 
of  this  stream  to  Forest  City,  Susquehanna  county,  flows  through  a 
rolling,  farming  country,  sparsely  populated  and  largely  deforested. 
From  this  point  the  valley  widens  to  approximately  6  miles  in  width, 
bounded  on  one  side  by  Bald  Mountain,  and  on  the  other  by  Moosic 
Mountain,  partly  covered  with  second  growth  timber,  the  stream 
flowing  through  a  thicky  populated  coal  mining  territory. 

The  stream  is  exceedingly  rapid,  falling  from  the  junction  of  the 
two  branches  (elevation  1590)  at  Stillwater  to  Olyphant,  a  distance 
of  23  miles,  at  the  rate  of  36  feet  per  mile ;  from  Olyphant  through 
Scranton  to  Moosic,  a  distance  of  12  miles,  at  the  rate  of  10  feet  per 
mile;  and  from  Moosic  to  its  mouth  (elevation  526),  a  distance  of 
4  miles,  at  the  rate  of  27  feet  per  mile.  It  lies  entirely  within  the 
glacial  area.  There  are  many  tributaries,  the  largest  of  which  are 
Spring  and  Koaring  Brooks.  Scranton,  the  third  largest  city  in 
Pennsylvania,  and  many  boroughs,  are  located  in  this  basin.  On 
account  of  the  presence  of  mine  washings,  the  main  stream  is  not 
used  for  water  supply  purposes,  although  its  tributaries  are  most  of 
them  extensively  employed.  The  dry  wreather  flow  is  maintained 
above  the  natural  flow  of  other  streams  in  this  section  by  the  drain- 
age of  mine  water  into  the  stream. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to 
40  inches. 

The  discharge  of  this  stream  has  been  measured  since  July  1, 
1908,  at  Scranton,  about  8  miles  above  the  mouth. 


329 


SUSQUEHANNA  RIVER— STATION  NO.   5. 


LACKAWANNA  KIVEK  AT  SCRANTON. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission 
of  Pennsylvania  on  July  1,  1908,  at  a  single  span,  steel,  through- 
truss,  highway  bridge  at  Carbon  Street,  Seranton,  and  was  dis- 
continued September  16,  1911. 

Just  above  the  bridge  there  is  a  sharp  curve  to  the  right  while 
below  the  station  the  channel  is  nearly  straight  for  1,000  feet.  The 
current  passes  under  the  bridge  at  a  25  degree  angle  to  the  right, 
and  is  practically  normal  under  the  water  pipe  bridge,  except  at 
high  stages.  Both  banks  are  high  and  not  subject  to  overflow;  there 
being  a  good  ashlar  abutment  on  either  side  of  the  bridge.  The  bed 
of  the  stream  is  of  mud  and  loose  stones,  together  with  a  large 
amount  of  culm,  and  probably  shifts  considerably ;  while  the  waters 
of  the  river  are  polluted  with  mine  wastes. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  Carbon  Street  bridge;  the  downstream  girder  of  the  water  pipe 
bridge  just  below,  and  by  wading  at  a  section  several  hundred  feet 
upstream.  The  initial  point  for  soundings  on  the  Carbon  Street 
bridge  is  right  end  of  downstream  handrail ;  on  the  water  pipe  bridge, 
the  initial  point  is  right  end  of  downstream  girder. 

A  standard  chain  gage  is  attached  to  the  Carbon  Street  bridge. 
The  length  of  chain  from  the  bottom  of  weight  to  cejater  of  marker  is 
20.90  feet.  The  elevation  of  zero  is  676.577,  Sandy  Hook  datum  of 
D.  L.  &  W.  Eailroad.  Bench  Mark  No.  1  is  on  the  spout  of  a  Are  plug 
on  the  south  corner  of  Carbon  Street  and  Love  Koad,  elevation 
691.987'.  Bench  Mark  No.  2  is  on  a  stone  projection  on  top  of  eighth 
course  from  top- under  left  hand  downstream  corner  of  Carbon  Street 
bridge,  elevation  682.801  feet. 

This  station  is  maintained  in  co-operation  with  the  City  En- 
gineer's Office  of  Seranton,  the  gage  being  read  twice  daily  by  that 
office. 

Since  the  establishment  of  this  station,  16  discharge  measurements 
have  been  made.  *• 
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DISCHARGE  MEASUREMENTS,  LACKAWANNA  fclVER,  AT  SCRANTON, 

LACKAWANNA  COUNTY,   PA. 

(Drainage  Area  175  Square  Miles.) 


No. 


1. 
t. 
3. 
i. 

5. 

6. 

7. 

8. 

9. 

10. 
-1 

12. 
13. 

14. 

15. 

16. 


Date. 


Hydrograpner. 


1906.      , 
July      1>     Grant, 

July    29,  i       do 

Sept.   23,  '       do 

Nov.    80,  I       do 
i 
1909. 
Feb.    25,  I  Ryder, 

i 

Teb.    27,         do 
May      1,     Grant, 

1. 
2, 
2, 


May 
May 

May 
May 
June 


do 

do. 

do 
4,  <  do 
4,  •  Gannett    &    Grant, 


June   23,  ,  Grant, 


m 

a 
o 

m 

■ 
* 

■*-> 

*> 

+> 

t 

XI 

8 

c 

tt 

• 
9 

• 

Ki 

*4 

> 

M 

*4 

XI 

o 

« 

* 

« 

< 

B 

* 

on 

5 

>        1910. 
April   20. 

April   22, 

1912. 
Jan.    24, 


Langenhelm, 
do 

Boehringer, 


Remarks. 


Feet.  Sq.  ft. 


53. 

I 
56 

40 

96 
89 
98 
97 
96 
96 
96. 
70 
701 

85 
85 

72 


76 

i 
69 

I 
56 

£> 

414 

266 
547 
610, 

500 

I 
489 

3891 

106 

116 

188| 
1SS 

89 


Ft. 

per   Feet.  Sec. -it. 
sec. 
1.28     0.79  81 

1.25     0.75  78 

i 

0.99     0.55  66 

1.40,    1.03.  77 


From     Water    Pipe 
i      Bridge. 
From     Water     Pipe 

Bridge. 
From     Carbon    St. 

Bridge. 
Wading  msmt  above 
Carbon  St.  Bridge. 


4.33  4.81        1793  From     Carbon    St. 

'  Bridge. 

3.34  3.27         889!    From    Carbon    St. 
!  |     Bridge. 

4.77    6.09       2614)    From    Carbon    St. 

Bridge. 
4.80    6.87       2938   From     Carbon     8t. 

;  |  Bridge. 

4.39    5.72        2198   From     Carbon     St. 

I  Bridge. 

4.301    5.5*       2105   From     Carbon     St. 

Bridge. 
3.70     4.72        1435    From     Carbon     St. 

Bridge. 
1.39    1.44         14f     From    Carbon    St. 

Bridge. 
1.88     1.59         159   From     Carbon     St. 
j  Bridge. 

2.38     2.39         447  From     Carbon    St. 
i  Bridge. 

2.35  2.87'         442  From     Carbon     St. 

j      Bridge. 

1.30    1.76         115.  From     Carbon    8t. 
1  i     Bridge. 
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DISCHARGE  TABLE   FOR   LACKAWANNA   RIVER,    AT   SCRANTON, 
LACKAWANNA  COUNTY,  FROM  JULY  1,  1908  TO  SEPT  16th.,  1911. 


• 

. 

• 

• 

•*» 

*» 

*» 

*» 

** 

£ 
2 

• 

s 

4 
73 

(4 

to 
"3 

i 

J3 

• 

V 

Ml 

"3 

• 

© 
fee 

* 

J3 

n 

a 

*fl 

ft* 

OS 

A 

*4 

ax 

•3 

00 

4> 
(4 

11 

M 

(4 

93 

$ 

I 

•8 

3 

08 

o 

Q 

o 

ft 

* 

Q 

Q 

o 

O' 

Feet. 

i  Sec. -ft. 

Feet. 

Sec.-tt. 

Feet.      | 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.  ft. 

0.40 

40 

2.00 

296 

.60 

1050 

.10 

1867 

.60 

2830 

.00 

44 

.10 

380 

.70 

1102 

.20 

1927 

.70 

2900 

.60 

50 

.20 

372 

.80 

1164 

.30 

1967 

.80 

2970 

.70 

£6 

.30 

418 

.90 

1206 

.40 

2047 

.90 

3045 

.80 

61 

.40 

465 

4.00 

1268 

.50 

2107 

7.00 

3120 

.90 

72 

.60 

512 

.10 

1810 

.60 

2169 

.10 

8195 

1.00 

82 

.60 

560 

.20! 

1362 

.70 

2232 

.20 

3270 

.10 

94 

.70 

608 

.so, 

1416 

.80 

2295 

.30 

3345 

.20 

108 

.80 

666 

.40! 

1470 

.90 

2368 

.40 

3420 

.30 

122 

.90 

704 

.50 

1524 

6.00 

2421 

.50 

3500 

.40 

1S8 

3.00 

752 

.60, 

1578 

.10 

2486 

.60 

3580 

.60 

158 

.10 

800 

.70 

1632 

.20 

2652 

.70 

3660 

.60 

179 

.20 

848 

.so; 

1887 

.30 

2620 

.80 

3745 

.70 

208 

.SO 

896 

.90 

1747 

.40 

2690 

.90 

3830 

.80 

V2s 

.40 

946 

5.00, 

1807 

.50 

2760 

8.00 

3916 

.00 

260 

.60 

<w> 

1 

DAILY    MEAN   GAGE    HEIGHTS   AND   DISCHARGES   OF   LACKAWANNA 
RIVER,  AT  SCRANTON,   LACKAWANNA  COUNTY,  PENNA. 


1906. 
Day. 


1,  —. 

2,     

S 

4.     

5 

6 

7 

8 

9 

10.    

H 

12,     

IS 

14 

15,     

16 

17, 

18,     

19 

20 

21 

22,    

28 

24 

25 

26,     

27 

28 

29 

».    

«1 

a  Interoolated. 


JULY. 


AUG. 


G  H    Dis 


0.79 
a.78 

a.77 
a.76| 

a.76,1 

I 

.75 

.74, 

.79 

.78 

.77 
a.7" 
a.76 

a.76 
a.74 

a.73 
a.72 
a.72 
a.71 


.71 

.72 
.81 
.74 
.OS 
1.12 

a.99 

.86 
.88 
.80 
.75 
.78 


G  B  ,  Dis. 


63 
62 

62' 
6l| 
61 

i 

60 1 

59 

M 

63 

62 

62 
62 
61 

60 
59 

68 
68 
58 
57 
57 

58 
05 
59 

.V)! 
97 

81 

fin 
fifi 

64 

Cf) 

58 


.78 
.73 

.70 
.69 
.75 

i 

.72 
.92 

.73 1 

a.76 

.73 

-J 
.//i 

.69 

.69 

.75 
.72 

a.77 
.81 

.74 
.67 

.65j 

.65 
.74 
a.73 
.73 
.71 

0.97 

ft.  8? 

a.79 

.69 

.Of 

a.  00 


SEPT. 


G  B     Din. 


62 

58' 

56| 

65 

60 

58 1 
74  I 
60 
61 

58 

<<2 
55 
66 

60 
58 

62; 
■66 
59 
54 
53 

53 
50 
58 

58 1 
57 1 

79 
70 
63 
55 
55 
55 


.60 
.68 
.<« 
.68 
.68 

.68' 

.67 

.67 

.08. 

M 

«*?• 
i 

.67i 
.67 

.68 

.66 
.71 
.67 
.66 
.67 

.60 
.69 
.67 
.63 
.62 

.02 
.65 
.71 
1.4? 
.85 


OOT. 


.    NOV. 


6E 


55 
55 

55' 
55! 
55. 

55 

54 
54, 
55' 

52, 

541 

54 

54 

57 

55 

54 
57 
54 

Si 
J 

56: 
54 

52 
51. 

51 

n/ 


.70 
.72 
.68 
.67 
.69 

.67 
.67 
.67 
.71 
.69 

.69 
.75 
.73 
.70 

.69 

.67 
.65 
.65 
.61 
.62 

.GO 
.62 
.62 

.68, 
.68 

1.10 
1.88 


2.26: 
142     2.26' 


DIfl.  i  G  H 


al.66 
1.53 
1.44 
1.42 
1.32 

1.21 
1.09 
1.09 
1.06 
1.04 

1.06 
1.07 
1.04 
1.00 

a.99 

.94 

.91 
1.04 
1.12 
1.24 

1.20 

al.18 

1.14 

1.09 
55     1.05 


56 
58 
55 
54 
55 

54 

54 
54 

57 
55 

55 
60 
58 
56 
55 

54 
63, 
53 
51 

61 

50 
51 
51 

52 


68; 


1.95 
1.79| 


94 
254 

400 
400 
278 
226 


1.02 
1.14 
1.0ft 
al.Ofi 
1.08 


Dis. 


DEO. 


G  H 


193 
164 
146 
142 
125 


Dis. 


1.04 
1.02 

.96 

.94 

1.04 


109,  al.10 
93     1.18 
1.22 
1.16 
1.15 


93 

92 

87 


80 
90 
87 
82 
80 

76 
73 
87 
97 
114 

108 

105 

100 

93 

88 

R4 

100 

<tf 

&•> 

92 


1.14 

al.19 

al.16 

1.11 

1.14 

1.20 
1.19 
1.26 
1.20, 
al.20| 

1.141 

1.06 

1.06 

1.06 

1.08 

1.05 

al.OR 
1.05 

1.05 
1.14 
1.40 


87 

84 
80 
76 
87 

94 
105 
111 
102 
101 

100 

107 

102 

06 

100 

108 
107 
116 
116 
108 

100 
89 
89 
89 
92 

88 
88 
88 
88 
100 
138 
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ESTIMATED  MONTHLY  DISCHARGE  OF  LACKAWANNA  RIVER  AT 

SCRANTON,  LACKAWANNA  COUNTY,  PA. 

(Drainage  Area  11 5  Square  Miles,) 


MONTH. 


1906. 

July 

August 

September 

October 

November,    

December 


19f$. 

January, 

February,   

March,    

April 

May,    

June 

July,    

August 

September 

October,    

November,    

December 

The   year 


Discharge  In  Second-feet. 

Run-off. 

1 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  in 

I 

mile. 

Inches. 

97 

>                    i 
55 

63 

0.300 

0.415 

79 

53 

60 

0.343 

0.396 

142 

51 

58 

0.329 

0.367 

400 

50 

97 

0.5b* 

0.63*; 

193 

73 

102 

0.383 

0.650 

138 

76 

:=r  =  = 

98 

i 
i 

0.560 

=== 

0.C46 

1915 

i 

115 

• 

i 
» 

567 

3.240 

8.735 

2995 

274 

903 

5.160 

5.373 

1320 

203 

549 

3.137 

3.617 

1975 

29o 

615 

S.514 

3.020 

3135 

184 

643 

8.674 

4.2S*> 

512 

144 

248 

1.417 

1.681 

181 

79 

104 

0.594 

0.685 

76 

56 

65 

0.371 

0.428 

80 

48 

59 

0.337 

0.376 

82 

48 

54 

0.806 

0.355 

58 

48! 

51 

0.291 

0.325 

146 

45, 

70 

0.400 

0.461 

3135. 


45! 


827 


1.870 


1910. 

January 

February,   

March,    

April.    

May,    i 

June 

July 

August,    

September,   

October,    

November,    

December, 

The   year,    


2648 

57 

842 

8120 

107 

441, 

4110 

260 

1166 

1735 

122 

436 

747 

135 

816 

589 

92 

250 

154 

52 

82 

81 

47 

54 

70 

46 

54 

55 

43 

49 

800 

48, 

248 

173 

48 

70 

i 

4111' 


1911. 

January 

February 

March 

April 

May 

June 

July 

August 


2095 
574 

1951 

2269 
683 

1400 
201 

1185 


43i 


29k 


1.670 


25.001 


1.954 

2.256 

2.520 

2.624 

6.663 

7.682 

2.491 

2.779 

1.806 

2.082 

1.429 

1.504 

0.469 

0.541 

0.309 

0.356 

0.300 

0.345 

0.280 

0.323 

1.417 

1.581 

0.400 

0.461 

21.021 


84 
173 
229 
343 
133 
146 
102 

77 


488 

2.79 

824 

1.85 

490 

2.80 

966 

5.32 

261 

1.49 

378 

2.16 

136 

0.78 

156 

0.99 

3.217 
1.926 
3.228 

6.159 
1.718 
2.410 
0.899 

1.026 


Note:— Station  discontinued  September  16,   1911. 
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SUSQUEHANNA  BASIN— STATION  NO.    6. 


NORTH   BRANCH    SUSQUEHANNA   RIVER   AT   WILKES- 

BARRE. 


DESCRIPTION  OP  STATION. 

This  station  was  established  by  the  United  States  Geological  Sur- 
vey, in  co-operation  with  the  United  States  Weather  Bureau,  on 
March  30,  1899,  at  the  Market  Street  Bridge,  Wilkes-Barre. 

The  channel  is  straight  for  one-fourth  mile  above  and  below  the 
station.  The  left  bank  is  high  and  above  ordinary  floods,  while  the 
right  bank  is  low  and  overflows  at  approximately  20  feet  gage 
height.  The  bed  consists  of  sand  and  gravel,  and  is  somewhat  shift,- 
ing. 

Discharge  measurements  are  taken  from  the  upstream  side  of  the 
bridge,  which  has  a  total  span  of  700  feet  between  abutments.  The 
initial  point  for  soundings  is  east  end  of  upstream  handrail. 

In  1888  readings  were  commenced  by  the  U.  S.  Weather  Bureau  on 
a  staff  gage  attached  to  the  easternmost  pier.  During  low  stages  of 
the  river,  however,  the  water  receded  from  the  pier,  and,  therefore, 
on  March  30,  1899,  a  standard  chain  gage  superceded  the  staff.  The 
datum  of  the  chain  gage  was  4  feet  below  the  zero  of  the  staff  gage, 
thus  eliminating  the  minus  readings  of  the  gage.  Soon  after  the  in- 
stallation of  the  chain  gage  by  the  Geological^  Survey,  the  Weather 
Bureau  adopted  the  same,  taking  readings  once  daily.  The  standard 
length  of  chain  from  bottom  of  weight  to  center  of  marker  was 
40.68'  Bench  mark  No.  1  is  extreme  west  end  of  stone  door-sill  of 
north  entrance  to  Coal  Exchange  Building,  elevation  32.99  ft.  above 
zero  of  gage.  Bench  Mark  No.  2  is  top  of  rail  in  front  of  Lehigh 
Valley  Depot,  elevation  39.70  feet  above  gage  datum,  and  545  ft. 
above  mean  sea  level.  Bench  mark  No.  3  is  top  of  stone  monument  at 
Northampton  and  River  Streets,  elevation  30.70  feet  above  zero  of 
gage  and  536  ft.  above  mean  sea  level.  The  elevation  of  zero  of 
gage  is  505.3  above  mean  sea  level. 

On  July  20,  1910,  the  U.  S.  Weather  Bureau  installed  a  Mott  gage 
to  replace  the  chain  gage,  referred  to  the  datum  of  the  previous 
gage,  or  Bench  mark  No.  3,  the  standard  length  of  tape  being  40.67' 
which  gage  has  been  operated  since  that  date. 

On  account  of  inaccuracy  of  gage  heights  from  1888  to  1899,  due 
to  a  confusion  in  the  elevation  of  the  gage  datum,  no  data  has 
been  published  for  this  period. 

Since  the  establishment  of  this  station,  34  discharge  measure- 
ments have  been  made. 
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DISCHARGE    MEASUREMENTS    OF    NORTH    BRANCH    SUSQUEHANNA 
RIVER,    AT    WILKES-BARRE,    LUZERNE    COUNTY,    PENNA. 

(Drainage  Area  9,995  Square  Miles.) 


No. 


1. 

2. 
3. 

4. 
5. 

(I. 

7. 


8. 
9. 


10. 


11. 


12. 
13. 
14. 
15. 


16. 
17. 

18. 
10. 
20. 
21. 


22. 


23. 


24. 

25. 
26. 
27. 
28. 


89. 
30. 
31. 


32. 
33. 


34. 


Date. 


Hydrographer. 


1899. 
Mar.    80, 
June     6, 
July    26, 


July  27, 
Sept.  17, 
Sept.    18, 

Oct.    16, 

1901). 
May    20, 
Sept.   26, 

1901. 
Aug.    20, 

1902. 
Sept.    *>, 

1903. 
Mar.     4, 
April     8, 
An*.      4, 
Oct.     10, 

1004. 
July     20, 
July    21. 

Sept.  15, 

Oct.  1, 

Nov.  o, 

Nov.  7, 

1905. 
Mar.    2?, 


Mar.    22, 


Mar.  28, 

Mar.  24, 

Mar.  25, 

Mar.  28, 

Mar.  2fc, 

1906. 
July      2, 

1907. 
Oct.     16, 

1908. 
Oct.     29, 

1909. 
May      3, 
May      4, 

1912. 
May    21, 


Paul, 
do 
do 

do 
do 
do 

do 


Paul, 
do 


Paul, 
Paul, 


Murphy, 

do 
Hoyt,    - 
Sawyer, 


Grover, 
do 


Hoyt,  .... 

do 
Comstock, 

do. 


Hoyt. 


' 

• 

a 

o 

m 

■** 

+» 

*> 

o 

. 

0) 

«t-i 

o 

> 

be 

« 

£ 

4J 

g 

< 

C 

01 

•c 

5 

3 

00 

5 

si 

O 

Feet. 


Sq.  ft. 


do 

do 

do 

do 

Comstock,   

Harley,  

U.  S.  Q.  S.,  .. 

Grant, 

do 


do 
do 


Reckord   &  Boehrlnger, 


609 


609 


666 
666 
666 
648 
660 


591 


400 


Ft. 
per 
sec. 
6,846     3.62 
3,064      1.20 

1,223;     1.57 

i 

1,508'  0.90 
2,1931  0.38 
1,115     0.98 


1,064 


9,996 
6,920 

o,4cftf 

13.103 


3,864 
4,077 

3,670 
4,220 
4,218 
4,057 


16,150 


16,150 


12,900 
12.340 
14,710 
15,130 
14.290 


4,800 


2,995 


802     13,884 
662|    11, 571 


636,      6,088 


1.06 


Feet. 

9.00 
4.30 
2.80 

2.80! 
2.80 
2.30 

2.35, 


Sec. -ft. 


3,599     1.88     6.00 
1,023!    0.93     2.20, 


24,8001 
3,668' 

1,924   Wading;       measure- 
ment at  Retreat. 
1,357 
851 
1,096  Wading        measure- 

I     ment  at  Retreat. 
1,114 


6,772j 
961   Wading        measure- 
ment at  Retreat. 


3,154     0.69     3.10,      2,170 


3.1541    0.69     3.10,      2.170 


4.61 
8.37 
1.35 
6.57 


1.181 
1.15 
I 
0.96, 
1.44 
1.47 
1.39 


5.85 


6.27 


5.84 
5.90 
7.21 
7.16 
0.84 


13.50  46,112 

8.86  23,247 

4.00  4.718 

19.00  86,500 


4.051 
4.20 

8.70! 
4.75 
4.611 
4.49 


Measured 
ton. 


at    Pitte- 


19.2 


19.2 


17.86 

17.08 

20.6 

21.3 

19.97 


4.381 
4,680 

i 

3, 540 I 

6,090; 

6,189' 
5,660 


94,400  Ice    float    measure- 


1.96     5.51 


101.20C 


75,110' 

72,8001 

106,100 

108,400 

97,680 


9,400 


ment 
bridge. 
Ice    float 
ment 
bridge. 


above 

measure- 
above 


5,020,     2.23     5.99     11,200 


0.55     2.66 


7.20 
5.11 


2.96 


20.69 
15.58 


7.39 


1,657 


100,235 
59,171 


180,045   Surface   msmt. 
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DISCHARGE  TABLE  FOR  NORTH  BRANCH  SUSQUEHANNA  RIVER,   AT 
WILKES-BARRE,    LUZERNE   COUNTY,    FROM   MARCH  30,    1809 

TO  DECEMBER  31,   1911. 


• 

1 

• 

■ 

• 

*» 

*» 

*» 

+» 

+» 

•G 

JS 

JZ 

*m* 

ja 

to 

1 

08 

to 

x: 

* 

as 

to 

• 

03 

to 
% 

• 
© 

If 
OS 

to 

X3 

• 

w 
cs 

9 

X3 

© 

xz 

0 

JZ] 

© 

SZ 

o 

JZ 

(NO 

O 

to 

v 

to 

t- 

to 

o 

to 

c 

Of 

00 

« 

GO 

«s 

ct 

OQ 

« 

«. 

O 

5 

C 

P 

© 

5 

~       1 

5 

C 

c 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

i  Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.90 

820 

.90 

12520 

.70 

32460 

.10 

56260 

.60 

91070 

2.00 

845 

.40 

12930 

.80 

32940 

.20 

56920 

.60 

91990 

.10 

895 

.50 

13345 

.90 

33420 

30 

o7o90 

.70 

92910 

.20 

970 

.60 

13760 

11.00 

33900 

.40 

5*260 

.80 

9PS80 

.80 

1055 

.70 

14180 

.10 

'          34380 

.50 

68940 

.90 

94760 

.40 

1155 

.80 

14600 

.20 

34860 

.60 

59620 

20.00 

95700 

50 

1270 

.90 

15025 

.3(1 

35340 

.70 

60310 

.10 

90600 

.00 

1396 

7.00 

15450 

.40 

35820 

.80 

61000 

.20 

97090 

.70 

1530 

.10 

15875 

.50 

36800 

.90 

61700 

.80 

98780 

.80 

1630 

.20 

16305 

.60;          36780 

16.00 

62400 

.40 

999?0 

.90 

1840 

.30 

16735 

.70 

1           37260. 

.10 

63120 

.50 

101110 

8.00 

2005 

.40 

17170 

.80!          37740 

.20 

63850 

.60 

102300 

.10 

2185 

.50 

17606 

•9( 

I:         88220 

.30 

64590 

.70 

103540 

.20 

2380 

.60 

18040 

12.00          88700 

.40 

65340 

.80 

104830 

.30 

2590 

.70 

18475 

.10 

1           39180 

.50 

68100 

.90 

106180 

.40 

2810 

.80 

18915 

.2d 

1          39660 

.60 

66860 

21.00 

107600 

.50 

8095 

.90 

19355 

.30 

>'         40150 

.70 

67630 

.10 

109030 

.60 

3265 

8.00 

19800 

.40 

l          40640 

.80 

;         68410 

.20 

110480 

.70 

9500 

.10 

20250 

.50 

>          41140 

.90 

69200 

.80 

111960 

.80 

8750 

.20 

20700 

.60          41640 

17.00 

70000 

.40 

118440 

.90 

4000 

.30 

21155 

.70 

»          42150 

.10 

70800 

.50 

114950 

4.00 

4250 

.40 

21616 

.80 

42660 

.20 

71600 

.60 

116460 

.10 

4510 

.50 

22075 

.90           43180 

.30 

72400 

.70 

117990 

.90 

4780 1 

.60 

22535 

13.00 

43700 

.40 

73200 

.80 

119540 

.80 

5070, 

.70 

22996 

.10;          44230 

.50 

74000 

.90 

121110 

.40 

5880 

.80 

28460 

.20 

44770 

.60 

74800 

22.00 

122700 

.60 

5710' 

.90 

28990 

.30 

45310 

.70 

75600 

.10 

124280 

.00 

6050, 

9.00 

24400 

.40 

46860 

.80 

76400 

.20 

|        125860 

.70 

64001 

.10 

24870 

.50 

46420 

.90 

77200 

.80 

127440 

.80 

6750 

.20 

25840 

.60 

46980 

18.00 

78000 

.40 

129020 

.90 

7100 1 

.30 

26810 

.70 

47550 

.10 

78810 

.50 

130600 

5.00 

7450, 

.40 

26280 

.80 

48130 

.20 

79630 

.60 

132180 

.10 

7800, 

.60 

26750 

.90 

48710 

.30 

80460 

.70 

183760 

.20 

8160 

.60 

27220 

14.00 

49800 

.40 

81300 

.80 

135840 

.80 

8640 

.70 

27690 

.10 

j          49900 

.50 

82160 1 

.90 

186920 

.40 

8980 

.80 

28160 

.20 

50500 

.60 

83000] 

28.00 

188500 

.50 

9R20. 

.90 

28680 

.so;       51100 

.70 

83860 

24.00 

154260 

.60 

9710 ' 

10.00 

29100 

.40 

61790 

.80 

84780 

26.00 

170000 

.70 

10100 

.10 

29680 

.50 

52860 

.90 

86610 

26.00 

186000 

.80 

10500 

.20 

90060 

.60 

52990 

19.00 

86500 

27.00 

201600 

.90 

10900 

.90 

30540 

.70 

53630 

.10 

87400 

28.00 

217800 

6.00 

11800 

.40 

S1020 

.80 

54280 

.20 

88310 

29.00 

293000 

.10 

11705 

.50 

81500 

.90 

:V»!M0 

.30 

89280 

.60 

240860 

.20 

12110 

.60 

81980 

15.00 

55000 

1 

.40 

00150 

i 

30.00 

248700 

339 


-  a 


< 


> 

5 

< 

S 

p 
<y 

•» 

HO 
03 

o 

< 

a 
a 


< 

w 

H 

*-* 

o 
a 

o 
«! 

< 

«**4 

Q 


o 

s 


5 


iilli 


cj  »2  us  ©  o 


«o?6S3! 


«  »  •  •  • 

CO  00  09  CO  CO 


35  8  P8S 

•    •    •    •    • 

09  90  CO  09  CO 


88*>88    8c»8S8 


oo  ec  t~  C*  C& 


oo  t>i>*  «o'«e> 


SSSSS  8c8£8fc 

oo  oc  j>  <c  co     oohvetM- 


% 


8 


oj  «H»-t      i-i 


|8S§§ 

65  55  oo  6 1- 


"II 


n 
© 


888j>8    88888    888*>8    SSSS8 


64  DO  00  <o  t- 


©«&iQ  tO*"* 


•<*  •<*  •*•  «*  ■<*     -*ie  totem 


p8«S8    88^88 

•     ••••  ■••■• 


5 


liil§  §£!;§£  SiSSS  338B1  SSiiiil  l^fil 


qqcSs 


94  C4  94  94  94 


55  85  «5  3*5 
o*  9*94*04*9* 


88  SSS 

oi  ©i  ©4*9*9* 


$  8  8  8  w      nnSSS      »  «  S  5  S  '■; 


040400401        9:  94  94  94  04       ©4  ©4  94  04  ©1  Ol 


0. 
3D 


P 


53 


CO 

s 

a 
o 

m 

w 

5 


£ 


©to  »ft  iO 

NiQujiS 
04  rt  riH 


*4  ©4  04  94  <-" 
rl  ^n  i-i  r^  ^n 


£§!§§ 


c  ©  1 8i 


ri  ©4©i  8 


»-»8  8  83 

0*94*94  04  04* 


8SSS3 

04*  94  04*  04*  9) 


9888$  98888  8£88S  SS&£8 


94  ©1  04  94  94        0404040404         ©4  9'  9    9:  9)         O   9-  94  9    94 


©04  04 


gi 


gw      S  T  §  «?  3      SwKb"      ih  i?."  ir"  i    r-  r-i 
55       ©  A  35  •-"©       ©C0©4O-i-i       i-  ^- i-  c    §ffi 


S 8 S 8 8    88888    §£"88 

9*9)9*04  00       00049*0404        9*04  9*04  9* 


88S5eo 


8  88  8  9 


04  CM  94  04  94        0404040404 


04  ©4  04  ■♦  "*ec 


93  00  A  9*4  O 

•        •        •        •        • 

CO  00  CQ  80  00 


ijOp' 


c  0*5  oS  SB  oo 

CC*  04  9*  94  9* 


C§C; 

C  ob  o5 ' 


88888 

9104  04  00  00* 


8 


i  ill 


SSS88 

•        •        •       •        m 

W  CO  CO  CC  60 


S8888 

■     •     ■     •     * 
60  OQCOOi  04 


888§b88 

04*  04  04  9.  O*  91 


OQ 

s 


si' 


1 1" 


1" 


8^; 

oil 


94 


®  5  2  3 

04  CNCN  ri  i 


oc  c  [?.  ift    • 
t^  *-•  «5  fc  94    « 

04  04  91  M  •>*     • 


a 


35  2j  co  rH  85 

■•  id  tO  |Q  ^" 


r8  S  3  8 

^  CO  M  CO  60 


8  88  94  O 
00  00  CO  00  CO 


^8888 


00  CO  00  00  60 


CO*  00  CO  94  91 


SS888  i 

eo'  ce*  ec  eo'  ^    •' 


OB 

3 


04  04  9l95 

^H  f-<  r*  i^ 


OOe-  t-t- 


gg|88 


!§S8 


3J 


$888$ 

©  «j  CD  to  *© 


S/58%8 

CO  »«3  UJ  kfl  U3 


cpooo 

r-«  9*  i-t  O  C 
«  »S  U5  U3  »ft 


do  oo  *»  oS  86 


9  88 1«  8 

i«  HO*  kft  to  If? 


00 

5 


*£  o »~  >c  m 
*°  sa  3"  zS  S 

OIOIHI-IH 


y:  e 

1 1- 


r^H«*S        ^»C*0*#iO 


o 


92^88    8$^S8    83888 

00  GO  t<*  J*-  *C>        C3l>c''^"'*       oi^i-"^^ 


S>5*"3h 

^  ■*■«•>  55  bo 

8  $S  8S 

00*  CO  04  r+  © 


5r  r^  S  oB  OD  l> 

«:*  ut  »*  ^i  ^"  -* 


S$888 


Os  O  Ok  00  00 


$8$S8 
t*r>^*A^co* 


>» 

s 


I     I 


I     I     I  I  I 

I    I  I  I 

I  I  I 

I  I  I 

I  I  I 

I  I  t 


I  I  I 

I  I  I 

I  I  • 

I  I  I 

I  I 

I  I 


I  I 
I  I 
I  I 
I 
I 
I 


rt  ci  eo  i"  i.o      ici-iiCftO 


©      hciw^w     tot-aces©      p  *'£?**¥>     Vfcft&fi*-* 

i-l        ^-r-^.^-^        ^.  ,-,-,-.  $i        91  91  91  94  94      .  9*  94  5}  J5  CO  W 


l     l     I 
I 


ai 


\ 


8& 

a  oo 


340 


P 

•> 
H 

«< 

K 


« 

►. 

f*» 

HH. 

S 
H 

P 

a 

02 
P 

as- 

HO 

&« 
oa 

H 
O 

« 

33 


Q 


:§5 


3  ©  -h  p 


8 


3 
&* 

S 


;8||: 


8 
0 


5 


88388    33388    33833    88S88    $8888    ^S3$m 

©  o>  *>  t-  s>     HHaxoo     N»i9s2     aA«Aa     o»  o»  oo  o»  oo     c^  -^« 03 o* »— •  - 

""' . * _  .  _  ©_ 


5:  oaw  >r 

fH  fH  H  -4 


P.833S    88S3~8    83838  "83883" 38838    ggglB" 

•  ••••    •*•••    •«•••    •••••    ••■••    •••• 

mmn'nm     m»nmm     toooeoooco     MOft««      coooooh»h«      <*©©hj 


-J 

O 


in 

5 


fH  fH  <H  rH  ** 


© 


© 


21 

O 


c6  06  fl  io  S5 


MMMM  0) 


83388    88888 

94949494*94"     9494949494 


94  949494*94' 


O©  fC  3b  36 


0 


s-5 
p 


CQ 

5 

O 

JO 

Q 
O 


EJ  8>18  fH 
38333 


»c»»r)f( 


94*  94  94*  94  04 


©A  ©  lO 

"2  51-  3 

>.0  «C>  44  fH 


Mess 

94"  94  94"  sioi 


fci  «3  »fl  C-  ~- 


33383 


'N  M  »  Ol  M 


38  ft  ft  o»5 


•h  94  5i  55  « 


oi  at  ©4*  94"  64  9* 


©  o  ©  ©     • 
t-  »*5  f-  £■     ' 

CJ  ©  35  OS      ■ 

fH  ■ 

I 


5*  So  8  o)    18 


1 
■ 


53333 


5$  10  10  so  « 

HrtHHr 


§  CD  go  SB  SB 

fH  »H  fH  94  94 


8949*^94     94  £3  ©So* 

»H  fH  iH  f*  »H  niiHNH 

83333  ~33338    8££38    83853    888S1~~8"£888  8 


0 


.3 

Q 


'63333 

O  »   »  H«  ^ 

©  3   -5  TO  A 

94   fH    *H   fH   fH 

'83-533 


94  N94  M04 

~3  3 "'5  3"j 

3 ■  S  3~W 


8.NJUJM        9494949494        94  94  94  39  94        94  94  94  04  00  CQ 


gill? 

94  fH  94  8  9 


W  iH  fH  fH  M 


IWjlHrt 


VSOHOD 
94  •£  0C  FS 
-*Cr5  94C4 


28383    88883    8S888" 8^8888 

oo  >j  t4  >4  m     sjwnnw     co  94  .*o  »"  oo     09'  34  94  ri  >j      0999009494      ■*  00" »  eo  «  00 


335  538 


©  ©  g  g  © 

*  'o  ?  s  s 


§3 


•A  3 
"a  ~* 
P  30 


96  36  06 

JH  fH   f-l 

94  94  CM 


Q 
Z 

QQ 

ffi 

o 


K 

C 

•< 
O 

s 

< 


X 


8 

3 

u 


8S88S 

SO  ?j  HI  50  » 


85388    88838    83335    88388 

097093J090    eO^I^^Hjl    "*  SO  CO  CO  ?0    CO  CO  CO  CO  CO    00  CO  CO  CO  CO 


©  ©  ©  ©  o 

9*  94  fH  fH  |H 


euii 


t»  3  3  3  O 


23338 

S  is  i^  S  8 


h- 1- 1-  a» 


i^  i5  -Js  ^^ 

fH  "•*  C -  ©  C- 


38^88    88533    3233^    R3S23    83838 


»  O    0.1    3 


o 


iflu'io       lOtOicr* 


t  »^  "5  ©  g  g 

05  H»  5S  <rfi  63  OO 

82388^ 

■«*  •>•"  •<•  eej  co*  ee 


90 

s 


iH  HNn  oo 

S88 


©© 


<D  t^ObfH  rH 


8SR8S 

88g"8"8" 

•        •        ■        •        « 

OS  C3»fH  94© 


§35 

•"■  »H 


©e 


88»NH 

•        ■        •        ■        • 

o»  t*i>f>  oo 


88SS0. 

•         •         •         •        • 

t*»*©04  94 

IH  iHfH 


2888^ 

•        ■        *       •        ■ 

HO  OftrHO 


c  ic  o  ia  c 
Co  fH  t»  fi5  eo 

94  94fH  fH  fH 

8  *  8  8  « 

•         ■        •        •         • 


»o© 


fH 

o 


cor-  ia  oo  94 

SJ3S83 

©*  «>  H»rHC54 


o  ©  ©  •»  »0 

94  94  94  fH  94 


•H   © 
94  94 

88S28 


3S383 

94  »H  fH  »H  fH 

©Q©©6 

©  CD  CD  00  t— 


8 


|H© 

e888"S 


©  H> 

fH94 


eofSBf^ 

CO  94  94  91 


©        iC 


Si  C4  fH  l->  tH  »H 


«©  ©©© 

56  c-04  5*eJS 


w 


•^ »« 


fH  tH  fH  fH  94 


§32     %\ 


00  CD  CD  f*  €0 


0kh>©Ot/3        iO  Ch  90  00  00        OObOkOO© 


13  38888 

00  00  t»  4*~  80  tO 


v-  OJ  CD 

94  fH  r* 


9' 

94  < 


88 


§8JS: 

OO  94  rn  i 


«5  §94»C 

fHCO  iHQ 


8: 

S3! 


iO     • 


fZ: 


so 

s 


H«  S8S  H^ 
•       •       •      •       » 

«<•«  CO©  00 


§OOS9 

HI  94  8-f  iS 

HHlNHH 

CO  8  H<8  5 

■        •        •       m       • 

CO  OC9S 


S83  ■*« 

•  •        •        •        • 

OOb-t-HjCfc 

C^  ji  g  ic  iq 

■2  3   ^00  fH 

fH  fH  fH  fH  fH 

3  88  S  ih 

•  •        •        ■        • 

i~CO©  «0«0 


888  fH  © 

*        •       •       •       • 

oa  a>  o»  04  eo 


88^8^ 

•        •       •        •   ^^^ 

fHQBt«00S 
?H  *h 


©  ©  ©IQ  © 
00  H»  iHt-  © 

•       •       •       ■       • 
0»   fH  »JO  T  IH 

r"HHH 


CD  8  «5     I 
•      •      •     I 

ao  b-ao    • 


g  ©  3© 


**^iH 


©  «£ 


8©  « 


««"♦« 


96  35  ©  35  55 

•        •         ■         «         • 

u)  \rs  ift  ifl  kft 


S  S  94  fHOO 
•       *       •       •       • 


S  55  Seo  8 

•       •       •      •       • 
H«  ©  CQ©00 


88888S 

•        •        ■        •        *        • 

fr»  t*  CO  Oft  0b  oo 


s  s 


fH  94  co  ^  o       ©e-ooc%©      fH 


I    I 


£££?;£   5g^$S?^ 


« 

Of 
OS 


** 

CJ 

Ik 
u 

08 

s 


341 


u> 


a 


CQ 
ft 


> 

z 
z 

a 
a 

ft 
ft 

2* 


'E» 


^?3 
HO 

oh 

ft 

K 
< 

ft 


ft 

1-4 

a 


55 


eissc 

04  &  fri  W 


8£888~    SS8£e~ 


1>  00  ©  ©  ©}        ©  ©  00  00  i—< 
OS  «-« 


£f£§l    Hill    "ffil    iiiill 

KKfiNft      C  c;  it  «  n      ^  J~  *"  *-  ^      r-  r-  ^  ^  ?-  f- 

"gl  ^8iT~£  MjSST  8  £  S  l"E  ~MrMi^  ^ 

e«j  t-'  ©"  oc*  ©     «:'  ev  ic »-'  oo"      fc*'  ©  i-'  t-'  «'     oc  *>•'  ei  «*  c  c». 

r-  r-  t—        Cn       ©>"  C\  r*  r*  ^  ^  r*       ^«  r-  r*  r»  r-  r- 


s 


s 

o 


A. 
mi 


ir; 


?     oo  c  ©  ©  o      3^^^^    •?  c  1 1  *     asr-cc 


88S88    88888 

■  ■•••     ■*•  ■  • 
CO  OC  CO  CO  CO    CO  CO  tC  C£  CO 


88888    £88?8    cS&&8    ?8S88 

n'r'k'm*     ^»  ■*•>**»>  ^     ■*  k  o  v.  «c     a *»  «'  *c  ks 


:l~§i 


®  P. 

si 


2688®   f£i88    1545ft    £§§&£& 

bp?I.»  ssssS  Uiil  gilrSs 


8S888    88638 

oo  » "*  "#  ■*     ee'nKccn 


8888  S    8*88*     $5**8    SS.Sfces. 

ec  R  ec  «  ^»     «*■'  ■*  •♦  ■«■ '  *r      e   e    e-  e».  cc      kkkkkr 


r-i©<*i5     c  r°  •$•  v  K 

feS  00?       5i  *r  R  «  8 

rl      I— 

8  8£88  ~~8SS ;  S  8~ 

U5  ifj  iO  U5  lO        -»^M«K 


"Sg  f  "S  8    8  If  £"88    ***"£§    8 &  8  8 

c>.  fr  c   o  c>.      ©s  e    ec  *»  *r      ■»  »  e    c   ©       o  e-  e  0 


88*88    8  8  888    SKU.    8*£fcSj 

tt  K  t   fr.  «      ec  e:  cq  <«r  «*      -   o  e    e    or      «  c  e»  or  ec     ' 


O 
P 


II 


KN 


§  li^£S  S^^SS  H%&rl  iSS-S  ^^£%S8 

s   sssse  KfcK&gj  Sg?gfe   saSrt  ssSSgfeS 

1,1^^8"  i"FS8S    8Ffcii  ^"$888 

ec  r  ft  »  «'      Kf.  otuj'*      <»  c  4  t  c  c  t>  (O  ic  «  « 


58888    88S8S 

•     ••••  ■••■• 

CO  CO  CO  00  CO        CO  CO  CO  CO  CO 


5 


gSgSS    ^gg8S 


n  K  r  n      Cs  ti  ec  p-  «      e   (  »  m  K      5.  r-  «-  c3  fri  So 


88888  88888  88885  888».  S8&SS  888888 

^i  ^  oo  eo  09      oe^-'^^eo     w  M  M  ec  w     eo  oc  ce  oo  oo     oo  k  oo  ec  oo     ccoiMMOoec 


OB 

s 

B 
a 


8Sg8' 

f  fit  © 
5^  IP  00 
C4  C4  C-l 


8 


I 


■  8 


5  r  t  C       cr?*~P'>" 


Ct-*fe'» 


3^888 

•     •     •     •     • 

■^    T-*  1-1   OO 


Ifl 


8SNoo§ 


nnSRO 

•     •     •     ■ 

00  00  04  05  00 

N*«5  8 


88S28 

•     «     •     •     ■ 
OC  1>«5  «C  KS 


■      ■      •     ■      • 


e  ift  e  p  © 

f  p.  n  8  6* 


C 
oo  t-  «c  i: 


So  ki. 


<<•■  ^»  •*  ift"  m 


ir.tr  c  ijc 

r*   r~    ~  r-i  Cw 


t-  8  8  S  8 

•c  i©  ^<  ^»  *i< 


Wni-iS:  ' 


N-  Is*  CO  00  00 


8  88  8  8 


s  e  tc  i*  iq 


S.888S. 

«  t-'  «  C:  A 


gsess 


g 


tt 


OOjOO; 

K  o*  «  ol  i 


P. 

S3 
8. 


^ 


OCt-  CttN 


©  o  ui  Oir: 
r-?  S  t  »5  i/i 


S 


It-         C5 


»»'  «c  cc.  t-'  C; 


c  e  c  o 

5  P^  3 


S8888& 


£88$ 


U0  T  "W 


a 


^8888  888S£  88^^8  888S8  8SS8^  88888 


OiOOOOCfeO       i— <  CD  OO  <0  ■* 


©      f-tODOOCO^       eOr-'OOCb       C*aCo0O0r~       r-C0*^">*"*      CO  e<n- a  00 


feq  ^h  —  iH  frj 


0^1  £  COM  04 


g£#8! 


9 
O 


8rtHH«    8S8«^8    «*S8p8    ri8»Si-< 


8|j 

i—  ao  25  Scb 


88 


88^ 


oe 


8 

s 


a 


•-9 


00 


CO 


oetotoo     (oioioifte     ooooojaco 

©2  gas 


|Q  k©  tO  lO  © 

Cm  rH  pN  f-4  OS 
*4  04  04  O*  ^h 


8"8'888    88^68"   8"8$88' 


©t  CO  00  00© 

©  «  »  55 

•"*  rH  i—  r^  r- 
nSSwK 


W-*  '♦'fflN 


Sp2 

"8S«S8 

eo  t-  r^  04  »fl  Cm 

nHOJnHr* 


£8 


1-1  1-1  lH       I      I 


8^853    888   !   ! 


00  00  00  00  00 

eo  so  w  N$J 


t*  t«-e*  t-*- 


KNMBN 


t-  1^  t-  ^-  O         ©  *£>«©«  ©  ©  ©  © 


I004U 

«*88      Sac©— •So      eJ 

1—  Hp i  i-t         i— •  r*  ©4  C4  H         >ft 


■*•*■*( 


i  ec 


S  E  9R  58 

53  S  ON  ©a  CM 


a 

o 


8  8  8  S  S 

©  ©  Cb  00  00 


8S88S 
i*  ««■"  »*  t^  i> 


oo  36  »-*  ©  S 
t'  t^  00*  OS  o4 


5  S  6  SSI 


"**«Nh 


888  86' 

QOhHh 


SS"8S"8$ 

r-l  ©  ©  ©  ©  ©5 


8    * 


1 

1 

• 
■ 
i 
■ 

• 
i 
■ 
i 

i 
• 

•  « 
>      • 
<      i 

•  I 

•  t 
t      t 
i      i 

•  i 
i      i 

•  i 

•  i 

* 
i 
i 
i 
i 
• 
i 
• 
• 

• 

■  ■ 
i      ■ 
t      i 
i      i 
i      i 
i      i 
•      i 

■  ■ 
i      i 
i      i 
i      i 

i 
• 
i 

i 
• 
i 

i 

■  ■  i 

•  ■  i 

•  i  i 

•  •  i 

■  i  i 

■  i  • 

•  i  i 

■  •  ■ 

■  i  i 

■  i  i 

•  <  ■ 

• 

■       i    i 

i      i      1 

l            III 

i      i      i 

i     i 

•  •  • 
i  i  ■ 

PH 

0- 

M 

^ 

iic 

0= 

t»oc 

o 

© 

r- 
r- 

04  00  -t 

•  •n 

© 

r-oc 

p*  p- 

1H 

8 

Pi  c*  O 

3 

£ 

M& 

.8 

88&t 

£* 

64 
£•  CO 

S3 

CO* 


342 


P 
►J 

< 


> 

rH 

p 

OG 

P 

5  - 

OH 

O 

r-i 

o 

0Q 


Q 
< 

2 


rv 


"1 


3 


OQ 


© 

3 


a 


p 


X 
<: 

a 


J3 

W 
O 

V 


ff  ff  S  Six 
c-  b-  b-  GO  A 

S88S8 

•     •     •     •     • 

io  to  to»o  »o 

S  ©*  r^  rH  »H 

88989 


rH  tH  rH 

sss  «  s 

•       •       •       •       • 

tO  IO  to  tO  to 

i—  rH  r* 


rH  rH  OQ  §  <M 
$8  ffi88 

•    •     •    •    • 

b-oo  aco 


3333 
H88 


§ 


35398 

•  •  •  ■  • 
©00«O*.r- 


8f 

si 

88*383 


©A       ©00  0*0*1-       eu>SO09       vh 

^.      erf  ,-t  r-4  ,-4  rH    HHHHiH    i-H 


88t8S  s 

K  53  W  i-l  rH  i-i 

838888 

•  •»••• 
i-<  A  00  00  b-  «P 


seeoe 

83333 


68388 


lliii  iilil 


88S88    88888 


s 

© 

Q 
O 


A  00  b*  O  CD 
tO 

sis 

88888 


CO  tO  tO  to  tO   iQ 


»©«0 


8tft  KQ        OiOOOO        fifi£fi 
rjeiO       «3u5-h>C>JC       aofiQii 


«dOG0h 


38388 


S  So  8  8  £ 


§!£&£ 

99' An 


"888: 


8§' 

Sssi 


88383    38888 


OiaeOlQ       IO  tO  t£  tO  *•       '^•'•lOiO*'       «<«t<rtMH 


8 
53 


rH 

Ml 


88998 


SSSSn 

99  OS  00  09  CO 


888S3S8883    38888    83883 


CORHKK        RKNRn        09  09  09  09  09        ^"  b»  CO  b"  © 


31 


IPii 

95  35  Sh  95  95 

•    •    •    •    • 

00  Ah9>4D 


rH  rH  3  H  rH 

88385 

a        •        •        •        • 

t^C©  CO<0  «> 


© 

33 
© 

d 
j© 

•     HI 

A 

31 
O 

• 

3 

3} 

o 


8  S  8  8S 

•  •  •  ■  • 

OpOOt-OO 


$1 


!g 


SR83^ 

•     •     •     •     • 

aooi^eoao 

rHj  rH  rH 
IP  8  rH  W  8 


88998 
•  *  •  •  • 

to  to  to  tO  tO 
§  ft  jo  gfi 

WIN  S  rH  rH 

8^898 

•     •     •     •     • 
&  0b  00  t*  <0 


II 


88983 

•     •     •     •     • 

tO  ■*  ■*  ^i  •* 


88888    8^8888 


^»  •*  «♦  »eo 


8 


;§"  §g|3§ 


89839 

•     •     •     •     * 

io  to  to  '0  o 


388^3 

■     •     •     •     • 


OQ  00  09  M  00  09 


to  n  MSoeoel 

S  e—  p-  95  9  85 

•    ••■•• 

HjtrH  0>0  O  Ob 


18118  i§; 


^ 


i~ 


38388    88838    83385 


<*<•*»■  M  J9  »        09  ^  •*  •*  ^« 


«  Ob-  "♦  8 
^"tO  ^«  -m  -* 


•*  ^  ^«  -i  *♦ 


83883 

V  ■*  09  99*  tO* 


mil 

t»  e-  t-  k»  o 

853  3  2 


8 


33s 

H^   W<    ^ 

335 


« 


"8RS33    8S288 


■df     d>df  ■*  ♦   •*   HJI 


88^33 

W  03  S9  89  W 


Soqoo 
■3  o  »•»  i-- 


o8  jc  09  co  yi 


R88SS8 

00  *5  >5  ^*  »"  f" 


§§ii 

M  94  91  94 


tQ  c  >o  p  ft 

ft  wOOt  C! 
r*  r-*  r-l  &  & 


8S8; 

61 


g|£3* 

fej  5.  P  3  "-» 

Wrnrln 


Pr;5i 


S588S 


S8833 

Ok  A  Ok  JO  00 


88£cB8    ^8983    8  8$8r-    5^i^g    888^8 


t^  n  t-  h  o      i^i«poci      go  ao  t~  t* eo      o  co  <o  to  to     to  «c  ^<  *«•  -t- 

HH         rir-rHi-i 


ell! 


■*  i-  s 

91   -H 


l§S§8 

0^  ^^  hj*  to  9k 

>0  09  W  ™  09 


h  '.«  o  a  o 
i-i  ^  00  e?  at 
^»  ii  b-  Ok  b- 


JO 

s 

'A  M 

O 

3   a 


9^8838 

^•i  J9  H  5i  71 

£9833" 

■  m       •        »        • 

MrH  ooao 

|H  rH  rH  rH 

88388 

*  *  8  n  « 

882  38 

■  •     •     •     • 


«S  S3  88 

•      •      •      •      • 
^«  rH  OO  rH 

r-4  f  rH  rH  w* 

HMKM» 

83883" 
■  «  •  •  • 

t—  Ok  Ok  Ok  Oi 

ft  ft  ft  ft  9 

goS  js  a  * 
88833 

Ok  Ok  Ok  wk  35 


■     •     •     ■     • 
Gi  •*  00  A  00 

rrHiHHr" 

88888" 

•     •     •     •     • 
Ob  0^  Ob  00  00 

8 


G  So  Sb-tH 
fi .«  8"W8" 

•     •     •     •     • 
lA00Ot-"r 

r»F-e5riH 


C. 


88388 

•  •  •  ■  • 


o  j^*  X  ?*  a  s 

•♦SS^r-OO 

CSJ  51  r-i  «y  09  $5 

838338 

•       ••••• 

0b  X  00  OS  ©  Ol 


&8SSI; 

&  r-  T*  1-4 -~ 

8  8 1-  8  8 

■      •      •      •     • 

oo  t-  b»b»«e 


t> 


w  09  55 


at: 


3       i      • 

_w   s..  _b       •       • 

HO(«       II 
I       I 


33388    £88  i  : 


& 


^OlWHr*        1-HrHrHrHrH 


88889 

Ok  oi  00  t^  «c 


88833 


tO  CO  <C  l^  b* 


t-  05  go  «  jr 


83S83 

«     •     *     •     ■ 
©C<CNO 


•     i 

b-  ce  *•    ■    ■ 


g«5 


O 


^S8£8S 

•         *        •         •         •         a 

A  00  00  b-b-09 


I     i     i     i  i     i     i     i     i 


^»,w*.o     vb-ooA©    -fj«5j=    «,S38 


r-  9>j 


i    i 


?'mS 


eTi  $3  S  ft  8  ic 


343 


< 

OS 

id 


< 


< 

X 
a 
p 
o> 

CO 

P 


3 


OH 

o 

< 

x 


X« 


%2 


« 


X 


•41 


o 


o 

8 


so 


© 
P 

< 


w 

95 


s 


Pi 


« 


88 

588 


gills 


o 
5 


MCCK9t>M        Mi  6a  ©I  BO  ft 
fc«I»^t»©uS        "««•**  1»  •*  "* 


c  b-  ©*-oo 


& 

& 


§ 


S    Cv  CM  f-  f- 


r  Off'  ff  *  f 

tpgt  £  «  © 


■»*  9C  OC^*** 


00  8E  00  ©C  00 
IQttCClQ 


oe  ©*  oo  oc  ^ 


i-i  04  «»  I-  CM  "T 

t«*  t^  ©  ©'  ©'  oo 


iifi 

r-  •*  ^r 


"cet 

OC  r->  ft 


ri  00 


© 

5 

H 
© 


«  ©  •*  0*  ©       OCMMO 

iqisiqioio     <n  l';  tfi  iq  >a 


fthC  IC« 


«*■  IS  e4  M  © 


OC  iN  ©*  «D  «D 


t->oo©  ©»» 


«  M3I6©1> 


©©©«©       t~00*<-l>OM 

C3  00  09  00  0Q        09  69  ^fi  ©  Ob 

1-4  ft 


8: 
gs: 


© 


P>     5  ©J  ©  35 1 


f-H*.        *•  C4  © 

CM  I— I  wm  ft  i-4 


it  c:  C^  '♦OO 

•    •    •   •   • 
E  86  r-  ©bo 


tc  ir.  ©  © 
C  ws  *  3 

JCrnO 
M  r<  W  "*  1" 


©  ©  «  i©  -v 

©  eo  oo  o4  ei 

it  It 

liltl 


£§gj|8 

©  *•>«  U)  © 

•  •  •         •  a 

c  ©  oct-t- 

f- 


O0IC04©  00© 

•  •         •  ■  •  • 

©  ©©©iftlO 


Hi?? 


O 


00  ©  ©  ■*  •«*      t-  e*  oe  3  w 
*9  ft  ©  oo  »>      ©©'tftuaio 


MKCVM       00  ©  04  tt  O       AN«NO       ©  00  00  t>  © 

k:  «;  ©"  ©  kj   ^  >«>  i£  «*  <>   4  <»'  ■*'  -♦'  ■*   ec"  eo  ec  oc  ec 


0» 

s 

© 


€PQ©   C  <  O  ©c 


8 


88 

5P 


o  © 


-  -  —  £   C  ©Q©c 

gill  Igili 


«©eo©00       *-©<S00©        t-'viOeM©        h  K}  K  ft  f       RCKCd 

■^'''••^^•^      «  b»  r>-  ©  ©      isifiieui  «      «»f  Tter.      c.  ir  ic  k  «r 


eS  ft  © 

■»»  ^.'  iC  06  ct  <D 


o  Pi 


»©© 

ill 


j? 


^kr§8  cSSeS 


R 


©00  ri  lO"* 
0©'tt*U3  tO 


»ft  ce  oo  ©  co 
ic  t»  »*  oo  >• 


-»•  ee  ©  oo  i>- 
*  ^»  **  os  oo" 


©©■<<•  O?  V       (tr-t<.i"#       im  04  lA  n  »i  N 

ocecee'v^r      Wic^^^     «c  »c  ^<  ^  ■«  ^ 


iw: 


<=££©. 


8S 

it  ;* 


r-  it»'&1 


«RHrit- 


e 

oo 

o 


©©©a©     ©  ©  ©  ©  ©     ©  ©  ©  ©  ie     -v  ec  cm  ©  oo     t-  cc  © 


©<•     ^« 


04©©© 


eoeoeoM04      e<iMe4ceco      cucQ©>et-      c  l»  «c « ^      «e>«coooc©      ©coo©r> 


irsS"*     ^S^^'fSS    w« 


EEii 


-  c-  r-  ' 
i  ft.  CSI  i 


o^c>  51 


d 


00  ©  -<r  Co  o-i 


it©©©©       t-  t-  ©  »ft  «3 

•^  <+  *+  ^  eo      ec  ec  ec  oo  eo 


•JC^^eceo   ec  to  oc  oq  r-<   it^r-©e© 
ec  «  ec  oc  ec   cc  oo  oc  oo  oc   ec  ec  ec  ec  c  co 


8 


Sc^ES1 


88 

CM  04 


S3 


tSn^**    G5®t-i8    6 


Q©g 

as 


04©c»t*oo  ©t-oo©co  oo©aeQe«  oqocia©©  ooooH>it©  t-ifleor>c 

*•■••  ••••   •  •••••  •   •   •   •   ■  «••••  ••••• 

<-tC4©©©  ©0000©©  ©©000004  -«*C4©©a0  *-©©»!©  ©lOtOkQ-f 

»ti-tit  r-liH  ^n  it  r- i  it 


>5 


jn 
Q 

¥ 

5 
e 

■ 

a 
© 


5S  ©  *»> 


§8$ 

5o§ 


gggoo 


S     S  '",  ffl 


-*  3  S  ©  eo      >Cit©M©     5  S  oo  t*  N      *»©©©e>t     i-  ©  S  88  S     ©  -*-  ©  t*  ©  oo 


©©©90ft       cdHVoe      ooOt-useo 

e>i»tit»tit         i^rtrtrifl        riH«Hf4 


w  W  ©-?  © 


8  S  S  8 


f-NM 


it©©©©     oooonOr     0itftO4C©© 


©  >C3  ©  ©  © 

e»K  it  8  <3 


ec 


ecirt©©f>      o  ©  co  c  ©     © >  ie  i->  ©  oo      oo  ^  •««  ©  ci      -«©>o©cn      ■«*  ©  o» 

•to     ©  oo  t^  c  c»     ft'o'edri     ©  ©  d 

ft  ft  ^<  r^p^rHttftit 


o  oo  eo  ■*  oo 

ft  ft    ft  ft   *H 

«/5  ©  oo  ©  »o 

■       •       •      ■       • 

OO  vt  NMrt 


C  W  H  O  QD 


I  0<l  it  it  it 


t-  i—  ©  ©  00 

•        •        •        •        • 

©  00  £»  ©  © 


00  00©  ft  © 

"^8£g 

•  •  •  •  • 

O  O  d  Ci  Cb 


888; 

S«:  ©  i 
£5 


;8|8_ 
CO  CC  S 


C  i> 


©©<«©fS        ©  ■♦  ©  ^i  ©        ©  t»  CN  frJ  3  © 
O©O©00       X©©©©       ©©OOoO'^'b- 


co 

Q 


iiiii  ■•■■■  iiiii  iiiii  iiiii  ii 

■  ■til  iiiii  iiiii  iiiii  iiiii  ii 

IIIII  iiiii  iiiii  iiiii  IIIII  I   I 

I   ■   I   •   I  IIIII  IIIII  IIIII  IIIII  II 

IIIII  IIIII  IIIII  IIIII  IIIII  II 

IIIII  IIIII  IIIII  IIIII  IIIII  II 

IIIII  IIIII  IIIII  IIIII  IIIII  II 

IIIII  IIIII  IIIII  IIIII  IIIII  II 

■  III!  IIIII  IIIII  IIIII  IIIII  || 

I   I   I   I   I  IIIII  IIIII  IIIII  IIIII  II 

■  III!  IIIII  IIIII  IIIII  IIIII  || 
I    I    •   I    I  IIIII  IIIII  •lilt  IIIII  II 


Hweofo 


«D  t~00  ©  ©        h»(K 


©       tNK^iQ        «t«00©O         *-  £<  CO  "*  kC       ©  t"  00  ©  ©  tS 
oH        —  »^  —  HH         Htnrifl         0194049404        040104010900 


344 


c«i-ic4MeeQia<Dtt0)T-icoMoi:MooeQ6QCQ-«*i-«eoto«Deoido<8c>9QD 

•  ••■••■•••••••••■•••••••••••••a 

^t^>^t^i00C000000000C0MC0fl008MC0n0000M00B9WMM00OW004O 


O  OOOO 

t5  iSISiolo' 


eoHaooo>&iatdiotO'«^M9ineon^nngooenieMooOMM 


(B^aMsioeoooaMooaonaoiOHaoeeMMQD^cNfOo 

•   •■•■•   •   •«••••••   •••••••   ••■••«   •   »   • 


c-  ©  »o  -*  -*  eo  co  eo  o  >o  CO  w  CM  il  50  IQ  Co  co  «*  >-<  00  ©  ■«#  "*<  ■*  ©  •*«  m  « t«  • 


t2  *  PS  $5  jo^fi  a  s  sTa  s  ®  sf  ®sTiS  sa  <5  ® 
Qrir*w9i96ofiSABnHaHfiBSB}4  rn 

icTtoioio  io  «o  «6 t~  cm  co  V-  •-<  »o  oVcbToo  ©  dTcoV-  ot  colo^i  ocH*  n®oodh 

e9ne9MAo9MM^A3e9<r^«Mei)WcQNeo«WMi}e4nnnNeo  <* 


co  S  SS  CM  o»  en  PI  c*  co  *  *B  <*  So  ^« 


©©© 


8g88g' 


8 
55 


CM 


OOOO 


S3  : 

fief!    ! 


Si 


lOCOl 


p© 

O  O 

i  »5  •« 


*~^©^0»rH^^O©©i0iHC^«C.eMt-"©C©U5C0MM©0bC0t-l0lO  -* 
lOt-t»COC006*^0»rHO"aO^?0»0  lO»«  ifl  ^  ■*  -^  -^1  ■*  ■*  00  CO  CO  «  W  00 


c!SRssia5§^^«S?c5c5rtSSa588c5eo«^MS2! 

MSNHHHHHH  ,h  r-4  t-l  iH  90  95  CM  r-l  •-)  r-4  iH  i-I  A  r- 


ioio*^,©ONcooi-«:(NOaiaciH©aH(NN'OM«5ifiNiflaoi6« 

rH©©aQt»*^©©©tf5ifttf3»0-*  ■*©00t*t->"-'©a0t~«D©©©«3C0O  ift 


lOC 


OHxoot««]iaOhcio3Ha)NAcooAc:ao^'iNr<oo^«a^<co 

HrlHrtHrlHrtHiiHHHH  f>H  i>4 


<r  jv 


&  r-  r?  ^ 


P  «  S  ?  ' 
i  *.*  96  to 

t-  *h  r-  «  ' 

W  N  W  « 


*rcoSS'^:S«e?co»oK 


-^•Ofat-'Q^^COCM 

eOSeoaaeeoacMeeooaotae* 


CO  to  to 

•        •       ■ 

CM  00© 


t-~»  Oft"*  ce 

•ss'asi 


•       •        •       • 

(MOO  "*r- 
wn  i-i  iH 


>  3  fc  S  a 

co  ©  aft  « 
i-1  r-  ©  25 
aCM  &  ?- 


oo  -^ 

O100 


•       ••*••••■ 

00<N©0Ots-«,+  5NCM 

9*eVjC>li-<rif-iT-irHrH 


ci  t»© 
cm"  cm"  cm 


t^OO  C>  CD  © 

00*  CM  CM*  CM  CM* 


©O 
CMi-" 


l3^?9S80£SOOOOoqD 
«fcift»75ao©i--|a©r-ir-ici5«o5a5 
t3D,7'^'»-<roi-icoat^~r^5BafE 

!C»Oi.Jiift-t>OJOip-i©3SCbrt<>i3jl»te 

^Hi-Hf— 'I— (f-^T-li-H^N-^  1-4  ^*  r-  ««■  00 


w-H©©t-*fcM©a»©©© 

t~ot^t~eovOC0©>Ai3ia<0 

—       M 


r-  cm  m  ©  i-h 

•         a         ■         ■         • 

CM  CO  00  rH  © 

r*  r-t  r-i  r-*  r-t 


8©  ©  © 

1"  ©  >5  00 
CM  «  *  I  •* 

©~oV©Toi 

■         ■         •        • 

©  CO  ©  C5 


I     I     I     I 


I    I    I    I    I    I 


^-f-i^-r-f-i^-<  —  m^cmcmcniojo^oIcmcmcm&occo 


£  a 


9 
2 


3 

■8 


§ 

A 
8 


X3 
00 


o 

1 

•c 
cu 

0£ 


a-: 

MS) 

^° 

es«c 

> 

K   6 

«E 

CJ      • 

—  53 


s 


I    «A   CC 


-^<  a    • 


345 


■ 

h 
< 
h 


Eh 


h 

QQ 

P 
GO 

H 

So 


o 

EC 

o 

QQ 


QQ 

R 

w 

R 

b 
o 
< 
o 

z 

< 

Q 


o 
w 


> 
O 


r" 
O 
O 


OQ 


p 


H 

P 

•"9 


P 


< 


85 


OS 


>"5 


00 

5 


®2*sx9H5e?8?2 

Si  SS  *»  *o  <S  9  eo  m  i 


I  IH  rH  rt  r*  r-l  IH  i-i 


g8888gS8§8°.i 

!-»Ol53CNr-ltHr1tHtH< 


o 


oowcxoo©ONaewt»«ooo©t»oooaoioo»«)t»,*owoo 


5 


$66060 OOOOOO 5Q5?Op ©O©©©©' 
9V»co2«io«oosooF-t0f5eio2S'^i^i^R9eo< 


eo  cj  cc  *»  ©  eo  ^  io  cc  •  ^  c*  ©  oo  ©  « to  w  eo  e>i  eg  r-i  ©  oo*<»  «o  ©  *•-  c»  •*    • 


>iOIOiQlO' 


i  00  CO  00  00  00  OQ  oo  to 


OB 

5 


c-ia&Si 

^*  *•  *•■ 


:81§i 


USlO 


aS  io  ©  oe  P  r-  ih  S3 1 


1  £  £  fie ! 


o 


04 1—  o  ©  ©  *>- **  w©  oo  t-  «e  w  ic  r-  «c  t~  oo  c>  ©  ih  «e  •*  oo  ie  oo  rH  ct>  t-  io  ^ 
^^^^^«^^^ee^^h^QO*^oioio^ia«3*to«DioioiaiO'««^« 


X 

o 


eo^<e>t>i-ie40ioot«t<-c©«oc4«s©oot«cso  -«oo©eM<oc>io>©ioco 

•       ••■•••••••••••■••ft*       •••••■■••• 

00e0lOiO«oa6«-"0>t*CD®CC®00t*«CiiOU3kOt^t^«O©«D»OIO^«'*-*"* 


si 


;SS8! 

IfcSPi 


©©©©©©©©< 
oool5c5o»t-«0'*">* 


188! 


r-H>©©©00©00©»©©00t>©i-l*,00C0a0CD©iOe>Jt'H©©t>©«*COC0 

^^^tO^^^ooeo^eoeo^^ioiOioiooioio^^^^coMooeoooeo 


90 

5 


8888S§8: 


8; 


:83gS: 


a 


CM  ©  CO  ©  <NO  ©J 

to  ■*  «*  od  •  io  *  • 


ie9MMO6Oa»ao)O)Nt<<0io«^it«omot><o 
i^^^^^«eoooeoeoooeooooooooo*'«^^i-«^«eoeo 


• 

s 


1P§I 

oooqcooqcni 


8888853^888$ 


oo  «o  ©  io  ««•  io  ©  io  oo  »o  r^  oo  *>-  ©  *>-  to  co  ©  co  oi  ©  oo  oo  •*  ih  oo  ©  ©  <o  «*  • 


eo  oo  oo  eo  oo  oo  oo  14  io  »o  to  *m  ■«#  ■*•  •*  ■*  •*  ■*  eo  m  r- 1-  oo  cm  ©  oo  *»  ©  to  io  ■ 

i 

8M888S~8S~8888~S8M888S^888888"" 


i©< 
i  ^>  i 
i**i 


!*n^S5t-t-tt3S5SsSSfeS5toSS^S'««*$oow'<*' 


:888SS; 


8 


to  -v  eo  ri  a»  oo  t»~ot>©  ©  t»  i>  ©  io  ■"••  *i>  Vn  oootoid^oopHOaoo^eA 
ioioioio"^'^*^»,««6'0^'^r^»,^<^«^r'*^'-*'^«,*'«»"*^i^»^*oo©oco^*oo 


OB 

Q 


8' 


S©©©©©0©©©0©©©©>OiOiOiOOtOiO©0©>000 
©  S  ©  5  *  ©  ©  5P  5  $  ®  ©  i5  ©  ^  ©  ©  S  Q  U5  r-t-  o  ffl  ©  ©  © 

B^QOH2aoO)nAuSiQt>(QnP9)wt-«BiQ  *rir|r*'**)riOO 
)O^S}nNM9ni9NMC)»lC4e)^riHHHHHMMHHHriHH 


o 

3 


c^*»-©-*,oo©',*f-»©©cq'>it*,oo©*-«©ooios^©ooeo*«'*oo,'*'i-*ao*»- 


ioeoQM©A094e4p-i©Aaab©aooocx}t«r<i^cs©ooaot>-«o©©ioio 

HnHn   HHnrtH 


8S8g|gl8g 

r^i-Q©©0QoojQr- 


©o©o 

ao£o» 


®  1— I  ©  t"  J*  I 


a 


aooooioi«^"*coooci'*o©«cioii5<cco©©r^eg©i-i'*'*«co©ooco 
co^'  w  co  »  co  eo  eo  w  «"  ^  ^  ^'  ^'  ^  ^  ^  »o  »o"  ©  ©^'  oo*  ^  ©  ^ 

8S8~88~8~8~S88888S88888S88S8i^88~i'  :" 


O 

oS 

S 


ooo-*p-0>©ca©io-*'*o>i©o0ooa0t^t*r~»t0«0u3'*coi-i©oo 
«o?c©©»o»o*«o»o«o»o*«o»0'*'#^"*,*'*^^,^»,^i'^,^"^,*eoeo 


8883^ 

3*5*1-110 
©3r-i«e>ieocoiO'*^' 


SCkOtO©©©©©©©©iOiOiO©©©i 
©--^i5©®55i5iaDr2j2Q'*rr"i©i-*< 
^©©oooooco^^ioocoauar^^cccoooovii 


L8 


8 

o 


00©0>4COiOtO©r-l^«<<>l<0  9-l?100t*C06©CO©©iHeO'4llOlO©»]|M 

od Iooodao"©"^^^co^»oc5odt^t-0'"»-^©©©©©©oot^©»oio"© 

rH  iH  i-h  i-l  r-l  t-"  rtpirtHMHH 


c© 


8  I 

3     P 


HMC9 


la 


£  J 


rr.  « 

as 

g8 


64 
©0 


"1 


•  o 

93  s 

♦» 

oa 

8s   • 

Cjft 

u-  O 

09  »- 

Q 

SS 

X3  as 

«M 

»-■• 

Is 


s 


3s 

*01 

a 
c  o 

0W 


<N 


s 

OS 
S"ttiO( 


si  3 

P 


o 


03 


as  Z 

♦^    "JJio^i 

Oy         03 


8-s    ^ 

ii  a> 

A  a 

io 

03  D 

^  cj 
E- 

I        OS 
O^  0) 


00.M 

es  os 

v  a» 


346 


d 

H 

< 

GQ 

r-1 


of 
> 


< 

H 
P 
or 

CO 
CO 

Z 

»s 


o 


l*« 


< 


H 
D 


P 


CO 

H 
O 

CO 


CO 

a 

O 
H 

a 

© 
O 

2 

•J 

t-H 

<: 


S3 


9 


< 


« 

w 


5Z5 


00 

3 


isSiSe  sails  asi: 

rH  04  04  ri        rH  iH  iH  i 


£2588 

S  or  eo®  r- 
lotcaeo 

i-i  C4  ©4  f-t  r-t 


irrrr   s-r-rrrr 


n 

o 


■<#  e»  ©  o  oo      oo  cm  05  oo  o      co  eo  ©  e>i  ©      r»  co  cm  ©  <o       etx^OM      «  tib  h  m  u;  »i 
io  io  to  *o*  *•      ^ «o oi od t^     ©  ©*  oo  c*  oo     i>  e*  o*  ed  ©*      to*  io*  ©  to  od      t>  ©  t«"  oo  i*  © 


!§§     §! 


i00*» 


to 


8 

5 


o  m 


oo 

5 


O 


00 

5 


00 

5 


a 


on 


w 


n 

o 

09 

5 


o 


00 

s 


a 
o 


o 


a 


93 


COCO'"*  04©        a0©f04©        0»©  »-"■<•  MS        c- to  *•  t»  to         ^©HCOIC        t»C0  00©IO 


leiociOH)      f*  f*  **i     eo  ■»»  ■»*  ■*  •*>     •»*  ■»<•**«  to  co      o»0bo»co*«-      ©©ictoio    • 


0p  CO  CO  00       rr  do  00  00  oo       cbgOi 
HHHHM        «o5c4C4e4        04041 


!SS 

IMI 


88 

IcoS 


aoaooo  i-i  ?— 

>  t*»  t»  J*>  OC  00 


">*00t^t-iH         -*WHrt?H        001-1049400        CO  04  IH©  04         W««<Ct»        »Cr-i— nCN© 

ojoioiojoo   co"  co  co*  ed  ed  co'  co  co*  co  co  co  co'  eo  eo"  co   to*  ed  t**  ©  to*   to*  to*  to  io  to  to' 


•"•1  55  *  «*  04         04041-11 


tcoeoe4C4      COCOCOC404      eQe*S«c©< 


nt^iOOOO 
■* co  co '♦co 


r*r<ICdA 
CO  CO  04  CO*  CI 


cot-r-t^t* 

©4  ©i  ©4  ©4  04 


<0(0<OlQlO 
04  04  04  Ol  04 


©  «  «  IO  IO 
Ol  04  ©4  04  04 


©  ©  oc  oo  oo 
©i  ©i  04*  oi  ©•" 


O  ©  ©  ©  ©  c  ©  e  e  ©  cceoc  ££>&"?£  Jr.  22J!5 

»-"OQao6«o  r- »- r- *  io  ^•Q&«5sc  AsaDQdD  nsccis 

X  co  iH  »j;  t-  ootoifih>^r  t^Cc^Q  ^nr9<o  %aoAur> 

0404040400  55  ■*  ■*  "*  *>-  lO  ^  IC  ^«  CO  04  04  04  04?^  ni-WWCfl 


CCjp8 


■*  oi  eo  co  oo      -»•  i—  i-i  cm  ©      loenoi^      eoo4<->©oo      aoar<t«a      t«ftr-Ccot- 

CO  CO  CO  CO  CO   CO  ■*•*■*  US   <♦  CO  ■*  ■♦  CO   CO  CO  CO  CO  C4    cm  ol  CO  «  CO   CO  CO  ■*«  ■*  ■*  ■*" 


8P 


71 


18?° 


cooe     o©©©©  cccce  cicccco 

obioqpi     cs^AQS     r-"©u5r-oo  oo*SS35  ©«sjn,a55 

t-  <$  <4t  ^<  h-      c»5  r-  »>  *  eo      icSoliAN  F-t-c»fr©J  ui^cKMC 

'»**'»*  '•f  M"Wf  co  co  co  ©5  ©5  co 


©Sr^isS      r^oot^teiA      u5ia«ocb 


{•ioiqioh      H^iot-«j     foar--*     nacnN      c4cn©oo©      »•  «c  ua ■* cm  m 


tOlOt>-00i~        9U3IC' 


coco  ec 


S-*CM  © 
ii  iHi-* 

'«D  IO  GO  C4  t^ 


CO'  CO  CO  © 

in  u:  i«  e  ig 

1  04  t-i  i-i  rt 


WCOftM        iQCfr-*        ©CO  CM  OB  C4         ©  «C  CO  f  CO         MCNf  ft 


cooOcoooio      irs r- 1* © »     ©©os©io     f ioi»ao      ©oot^ccto      ictAffie    • 


r-  i 


©C    ©©©  ©ftQ©! 


I      ofioot  _^.^-^ 

•  I  r-  «  CO  TO  »ft         ^"^SSSSlC  r—  ^<  ^«  »if»  '_  __  _ 

K       J       ©QoaoaoS      *>**>c4i-^©      SftSooco      ooooaoSr- 


iCfffO        *N*Oft        ©!&«£C0O4        0404COt»© 
lOtOlOkOt^        C«C£©*©'iO        ts'lAlftUStO*        to'lOlOlft© 


r-i©i?iccoo       k  jr;  c  c  •  fi 

f  -e  co 
«  Oi  00^04        C  ©^"©  «.  i 

io  us  ^ji  f  «*     "♦Vi'.'Vij'c 


:^Sgg    iS5g$    g§8^S    §g§g§   i'llgi    S^^^i  • 

»i  f  CO  CO        flR'^COCO        l&IOIC««        lSlrt-*COC4        W  F  i-  &•  Jl        c^«>*-r-r^      i 


r»cot-©»-*      ouwfCe      oooco^f      ^•c-^'^joo      at^-ciif:!*      ;  tome    • 

frl  <4*  04  i-"  •-<        04^"eir-i-«        ^«"  10*^04  04        lOmOOrlft        0C  9-  t>  CJC*  OC        hVc'c'l*      < 


||$|8 

nH        C09 


©  ©  ys©  to 
oo  «"*  &  *»  04 


t-io     o4ih«*5gooi3     r>t^-©< 

rin        H  fH  rH 


t^F-5-io5ia     t*c-e  «e 
■*■  ^r  >•<  f  ^      *«■  i5  go  ct  r»  iff 

04  I-  I-  Ift 


IC^Mf  O        ©  00  t-  f  ©        tCOOf  O)        ©  ©  CO  ©  "*        O)  Ol  ©  ©  i-i        ClCOOOf  RC 

t-*  ©"  iO  I-*  eo      r-J  ©  oo"  i^  ©      <d©ioio'io*      »ft"  ic  ■♦'■**  "«r      ^  •<*  f"  ^  »r      •+  **>  6>  t^  \£  \a 


88^88"  "8?SSS  888S": 

co©^r^r»      t-itA^i-ao  ',*0o^Ht^, 

ri©e>'x*»-t     ©ootc©*-  «x.p:j>ooj 

rlH        HH        rH 


»  ri  or>  r« 


l  IO 


!©©©C 

•  «♦  r-  OJ  © 


c  ©  in 

-^  —  i—  !C  IO 

i-i  CO       &  coIm 

CO  Ol         *i«  04 


I      I 


"OOttONri        t-COt*00r-<        ©  i— OS  04  rH        »«.  i-i  ©4  CO  «*«        CO  CO  ©  f  00        CO  GO  CO 

cc  to  io  ©  ©      io  io  "*i ««"  io      io'ie*'*i*ia>io      *  *  ^  f  f      *+uiuic  aj      ©0000 


©4r-i-i        eoSoicJM        ©  04  o  o  © 


©519  ©io©©c 
1  »-*  5  P  ©  r*  01  ©  ©• 
1  r-i »  F-      t-  00 1«  15  W 


© 


:egS 


^© 

)CO  ">ti, 


r-  04 
0-1  » 


_   _  ^        — '  c  «T  !5 
_       r-04«;       ST',r,cC 

t~oce>>go—      »-©r-** 


©  ©  IC  It 

fftpin 


©©Ol©ri        ©riCOOCCO         CS  Ol  CS  CO  t^.        \?f  OOr^        r-iO-101©Ct;        ©  CC  CO  IH  00  "«r 

o"  ©  00  1>  ©  ©* 

t-»  r" 


cot-©©©      ©r-©io«D      io©toiftio      inioftoifi      u*  ir  cc  i— <*« 


NWfia        ©  1^.  x  ©  C        —  Ol  CO  x*  IO        ©  *^  00  ©  ©        r-O 

^.         r—  r~  p.  r-  i-(        rifnnS        04  «> 


K 


fift 

es 

9 


oieioi      ciKoicmSco 


pin  nil!  inn  nijj  ijijj  mm 
lllllilfllll  IP!  iiiiriiiilT 

"33353  HSSTJ5E5"  55S"  5"-5  3H»1 

iiiiflilii  iiiiiliiiriiiii  miss 

"333:5^S5T1;55S3~3555S~335;S  5=3551 

1~ ifeirsnn  ijjii  isiiriiiinsiii  i 

sssss  33333  35:53  S3S3:"S35:5  33533 1" 


mm  iiiii 
ksss  sssss 


IIIII  IIIII  Ipii  llpii 
BS5SS  S3SSS  55555  553555 

inn  isiiiTinriTiiir 

33332  33533  53333  333355 

liiii  iilii  Hill  iiiii ; 

53355  33333"  55333~33353  i 

iljll'lljlffiiji  ami 

35333  3S5S3  33333  33*333 

isiiiifiriiiiiiiiirniirriiiii 

35553  3333333535  55335  35S3TTSI35] 

iiiii  iiiii 

53333  33533 


IIIII  Hill 
55515333 


i-Jj]N-JJJJJ 

a   3553!  -5553 

IIIII  iiiii 
~n»3=3  mr, 


I! 


hhi  liisrmii 

33333  13333  -3S5JT5S55J 

iiii!  m\  Nil!      « 

5355S  33335  5:333  i 

iiiii  iiiii  tan  i    I 

35333  333"  53353  355533" 


""I  ditii  idiit  iiiU  tiitts 


348 


a 
x 
x 
< 

M 
I—* 

> 


K 


CO 

Op, 

« 


02 


^ 

< 

X 


5-< 


E" 
3Q 


p 


fc 

fc 


05 
Ah 

< 


P3 


< 


5 
a 

3 


5 


8 


8 


•a1 3  5  3»  3«   3  5  5  S3  S    *£  *£<  ?j  u5  >S  5  5  3T  5  3S    IS  3  35  3  3»   ff  3S  35  5  iS  2> 

e4  e*  e*  »*  e-i    ci  o4  c4  **  c4    ei  e*  o>'  C4  e*    e*N«NN     c*  at  e*  oi  *t    e*  m  o4  o>i  e*  o* 


Si8    ?§§§§    £^**k    S|§^5    S     . 


S 


a 
c 


£3333  £3333  3*333  33S33  SSS33  38823  j 

e>?  e)  e*  in  e4    teMM^M    ai  o*  M*  ei  c<i    oi  e*  o4  &t  oo*  e*  c*  04*  **  o»i  o*  o*  n  a*  e>i    < 

Mils  mm  ii'gii  mm  tmmnui 

•H  fHr-l  iH  i-l  fH 

»•"  ^  ^  **  *#       ^*  ^"  *♦"  ^  ^       ^*  *#■*»■*•<  **       '«p^*^«i^-*  ^f— i-*—  5*  _«  V* \*  -^  **  ~^« 

pli-lr-nH       ^-r^t-^CO       ©  »H  r^  04  •-*       HHHpin  r-  ©  ©  ©  ©  O^^OwX 

04  ©*  ©j  w  ©4     e>i  <m"  oj  «♦"  fri     c4  ©i  ©i  c«  «**    ©i  ©i  ©i  ©*  ©j  e*  ©j  ©*  ©i  ©i"  ©*  ©5  ft"  ©i  **  ©i 

S£ggg  ggg&S  glggfe  igggg  IS&fei  §§£££  : 

I 

_                                      __           l_ 

fin«r-^^    i-d-iccc;    ©  ©  ©  ©  ©    ©  ©  ©  ©  ©  ©.©©«£©  a&&»^    i 

a          •         •          ■          a                 ■«■«•                  •          •          a          •          •                •■••  ••••*  ••■••• 

H  W  N  N  N       W  N  (N  N  N       M  M  IN  tl  il      fr|  ri  rt  m  i-(  ,-.  ^-  ,_i  ,-  ,_  thpHi-IC>1<N      • 


^It5"2S  §SS©4§  EejsS®   cSSS©  i & o S 8  S! 


5 


cboot>©iA     io©©io«i     «»ftc';»A'*     ■<*-<«>'«j"'^"i«"  •"*ift"rt>-*<*  4 1< « N  N  « 

e^eioj 0*6*    e4o4o4o^c'    »t04  04e£cj    <Noi<Noi<N  e^e^ojfriei  O)0«o)04oio4 

*C  ifj  *  ^i  ©""  ©  C  VO  C  i©   "«0  ©lj  Sffi^PfiO  0©C«©  »0i0O©flDi5 

iHr-"riMO«      «  N  N  fl  rl      frti-iHH      tHriHnH  i-h  1-1  ^.  i-l  W  •*  Qi  irj  »  (M  N 


• 


5S5?,S  SSS^S  dE?;^??  Stt^jttS  3Stt9E9  ^s^.^s? 

frioioiweo    M  «  «'  k  w    oio-ioioioJ    oJ  oi  oi  ci  oj    oj  o-i  *i  oi  m    V  »o  -*"  ec  «  w 


!S8 
>o5© 


C;  »c  **■  ** 


04 


£*£„£   is^^ft^  ls©3^^  iS^lg^g  S^L^S  £„8«,@ 


useicift-*    ■^•■^■■*^^eo    hkmmM    Kweoweo    ^5Mw^^^^    eoMMeon 


v. 

15 


8*,l;:*&    ^cteh.!5    ii©U^^    UftSwfi    S»t2u«S    ©VSUS 


04 


®  ©  f-  i-  c    c.  «  «  ir.  »«    «e  »i  c  c1.  x    a  ©  r  oo  t-    ©  se  ©  «  »    e  w  i/s  us «  o 


«3 

a 

CD 


SiotiVs.  ^eefooS  8eS«is  e^.s^a  sr»T€  ^.*s»^ 

"*  oi  r^  ©"  ©    go  oc  od  oo  ©'     ^  ©'  eo  oo  t^    e-'  oc  oo*  at i  oo"    ©"  ©'  O*  oo  !•>"    r>*  ©'©*©'  ©* 


00 

5 

B 
o 

5 


in  ijjl*  e  « 


■n  ©  in  •* 
£  » >©  «dt^ 


ift  eo  S  ooS 
I-"  »4  <C  ©  (C 


^-  <—  w  c-  © 

1— I 


c  ©  ©u?© 
85  ©  oo  ©  £5 


CO 


III 


28£ 


©  ©  eJ'<*<  ^ 


fi©S-  w 


t*  t* 


w  15  © •  g  ift 


*n  \a  ifi  ©  it: 

«MflMr 


ct>eNO 

»-  r-i  ©I 


^S 


©■»*«©     Ni-iOOM      *  f  6  N  ft 


© 
00 


a 


5       lilJfHri 
*       ©   >-»  t-  ^9<  M 

<S  ft  0?  ©  J8     1^  iA  1^  frl  8     8  C  8  «r.  B     ^  00  1?  ©  0? 


ifi  C  «6©  »t 

2P  ©  ©  »ft  N 

Cm  Gt  Hri  — 

13  -.  U5  _   i« 


©t-  ©  ©  ©      ©CO  ©  ©  ©      C  C  ic  ir.  t- 


9) 


©©  IO  IO 


DjJlC 


nKtpnR    ^i-i©S8    S  i^  is  S  «5    fflioiorio 


©«*"■"*■© 

1-1  e-i  ^- 1-1  ^ 


0000  *-i-  © 

§"6*86 


Jfl  O  ift  iffl  • 

©  S  ©  5  < 

1—  80  ©  ©  • 

rH  r-i  i-l  rH  » 
I 

i-5  00  ©  04  1 

©  *-"  *■*  b"  • 


s 


♦•♦  ♦■•  ♦-•  ♦♦ 


a 
o 


da  ft  >P  ^i  '*' 

•-ift  e*  00  b* 


8«!8 


©5- 


©  ©US  i^-C 

* 


©  CC  ^  ^  ft 


i2      g     p 
**  f-i  ©  ^n  e» 


w  »e  ■««■©*>• 


00*-  ©©  id 


to  ta  ia  ©  i« 


S  ic  3  hn  0? 

ia  ut  00  ft'  ©' 


o 
P 


I     I     I     I 


I     I    I 


II     1    1   1    1   1 
II     1   1   1   1   1 
II     I   1   1   1   1 

I  1     1   1   1   I   1 

II  1   I   1   1   1 

•  1    1   ■   I   1   ■ 
II     1   1   I   1   1 

•  1     1   I   1   1   1 
II     1   t   1   1   1 
II     1   1   1   I   1 
II     I   I   f   1   1 

■  I   1   1   1    1 
•   •III    1 

■  •111    1 

■  1   1  •   1    I 
<   I   1   •   •    1 
I   1   1   1   1    1 

■  ■•II    1 

■  1   1   1   1     I 
'■■III    1 

1   I   1   I   I     I 
1   1   1   I   I     ■ 

■  ■III    1 

1    ■   ' 
1   1   ' 
1   I   ■ 
1   '   ' 
1   ■   ' 
1   '   ' 
1   •   ■ 
I   '   ' 
1   •   ' 
1   •   ' 
1   '   ' 

II    1  1   1  •  1 

1  1  1  1  1   1 

•  1 

i  *>§! 
i* 

C  o 

°s 

to  « 

a  > 
■°< 

a 
1   o  • 

1  —  » 

1  ?  s» 
cS«o 

oo  a> 


sj  © 

•c  o 

©  > 


i-tevec^o     ©i^occs©    ^-5yw^'i-'5.©b-ocft 


S    e"i  ?>  ?i  «■  ci    c-i  V*  w  01  8  5> 


349 


P 


< 

< 

a 

p 

p 

QQ 

*f 

HO 

fctf 
OH 

C 

o 


Q 

< 

a 
o 

w 


o 
a 


©o  g 


r*        r4  i-*  wm  r-<  f  <        ^-< 


W 


©1  ^*   ^    CN  I"*  H|HMH 


VO  ifj  ©  CD  CD        CO  CO  CO -»•  t-       ftNWCC         ACftCO        HQAHft        OOCCtdMM 
•     ••■•  ..«••  .     •     .     •     •  •     .     .     .     .  .....  ...... 

»IMMNM       ©J  ©4  ©»  ©1  ©4       NNNM'*        KMK««        63  ©J  ©4  W  ©4       MMMMMM 


Si©  in  O  O       m^tf^CS       MS  lfi  »5  *-2  *£        PpCCd        OCCCC       cpiCOS 
r.rw^rH^       OCbOOC       COCCO        ©.©©©©        ©  »  ©  Ci  ©       ©  ©  r-5  £4  ©J 


«*  ■*>■**•>  ^        KN«M«       « K  R  ft «        MMfrjMM        NMMMM        ©3  94  •«•  •**  iA     I 

©j  ©j  ©i  ©i  ©j   ©i  ©J  ©i  ©i  ©j   ©I  ©i  ©i  ©J  ©i   ©i  ©i  ©«'  ©J  ©J   ©i  cm*  ©j  ©5  ©«   ©i  ©*  ©i  ©i  cm  • 


# 

en 

• 

ft 

B 

* 

a 

o 

CCC  ij  i.\  kT  i 


06  OS 


i  c  a  c  o     OpiHHHrt 


cnimoiSmih      «-•  ©4  «-•  ©i  ?—      h  M  is  n  v       -*•©?©?©:&) 
©J  ©J  e*  ©i"  ©i      ©i  ©J  ©i  ©i  ©5      ©i  ©i  ©i  ©i  ©*       ©^  ©i  ©i  ©J  ©i 


©:  ©i  ©i  m  co      eo  **  ■«•>  •*  ■*  » 
©i  ©*©)©}  ©i      ©i  ©4  ©i  ©i  ©i  ©i 


09 


ao 

5 


gst-iSs    £?$££    ©££*©    £•;!£©£    ©-Pfeilfc    lisiS 

**MrtS0      ©j  *-»-«»-•  ?—      ^  ei  i-i  i-  M       «  ■•*  es  e«:  R       ©4  cm  ©i  6?  i-h      cm  ©]  ~*  ©i  <-* 
©j  ©i  ©i  ©i  ©i      ©«  ©i  ©"  ©i  ©>      e>i  c>i  oi  ?J  oi       o  c>i  oi  e^  e>i      ©i  ©j  ev  oi  •«      m  ^i  ^  m  ^ 


O 

P 


H 

P 


« 


5 

o 

5 

B 
o 

5 
» 


iii&g  &m%  mn  iiibs  nils  ssggsa 

«o  co  o  to  ua     id  «  «  r  n     ©j&jojcncv     ©ic>4©j^|<r     cotxaoct~     j~©-iAtft^<^« 
04  ©i  ©q  ©i  evi      ©«©i©ie>#©J      ©a©jfrie4t>j      ©i  ©J  ©;"  ©i  ©i      ©■'©.' ©!©i©i      ©*  ©i  ©J  ©i  ©i  ©g 


«  «  ©i  ©i  R 


C  *i  c  C 


gin  iiiii  nm  ssiis  ii"»i88 


00  »0  «  ©J  i-l 

..... 
CO  09  CO  CQ  00 


HCftAO) 

ec  ec  ©i  ©j  ©a 


oc  oc i  r- •  t«-  <e 
©'  ©i  ©J  ©i  ©i 


Cw  P  «R 


«C  CC  CC  IC  ift       ^Ct-t.^       »  CO  ©  00  flD  t- 
©.  ck  ©  ©J  cm      ©i  ©!  ©i  C4  ©i      ©i  ©i  ©i  ©i  ©)  ©i 


■R 


c 

3 


VMriQft 

•  ■  •  •  * 

"V*  ■♦  CO  w 


8 


as 

CD 


l»  e>* 


"S     f»      ^M 


t>©4  <C  lA  00 

•  ■  •  •  • 

l-  ©J  C  »n  ©9 

»-  ©J    f!r.|H 


O  ^  h-  t-  ^ 

■  •  ■  •  • 

©  I-  ©  15  US 

©i  c  c  e  o» 


i-i  oo  ^  ^*»  e>. 

•       •       *        •      « 

Ift  00 1-  «!• 


c  c 


t-i5©iocoo      ftttach     hncqMh 
i-  cc  ce  «c cc      cicti»v     u)^<^i^-«< 


illi^  gpf^s  ^5^sg  giissi 
?ilrf-  li^rE  *-!£££  fellfeSS 


ec 

©.  ©5©      fr    r- 


ctooc  ai~ 


s*r-*>.j>.      ©occec»-      at  cc  *-  ec  15  us 
c<  f-  !>-  ct  «c      c  «t  ifl  • -'  is      ■<«■*  <^.  ^  ^  V  ^ 


<5 


1 


©I  CN    ©)©<©] 


U>  70    Hlfll^ 

.      .        ... 

0>  &  04  5i  & 


O 

1 

©) 
©1 

* 


g  ©♦  3 

u  ©1©J 

C>OH 

•  •  • 

00  A  C 


©1        NwnHf 

■  •        *        •        •       • 

d     oo  oc*»  t-e© 


©1  5:  5C  o»  Lr 
fc.  »5  ■*  «©J 

a  cc  ■<»•  «  o 

■        •        •        •       ■ 

WMOA 


c  ij3  io  ut  'S 
S  JH  e  te  3C 

©I  ©J  Cl  ©«r-i 


es  co  «♦  is  r«- 

•       »       •       •       • 

00  00  00  ao  t^ 


far  flfig  ©J  S 
*  h  B  in  I 
05  t<  ©*  ©»  5: 


•        •        •        •        • 

t-  CO  CO  CO  u0 


0 

3 


CO 

5 


&  'x  I? 

lis 


s 


n 


ift  CO  ©J  Cj  1- 

•        •  •        •        • 

©  (ft  00  t-  t- 


CO 


<^»  £*•  •*"• 
K  w  ^ 

©i  ©5  •^, 


^  •*  t- 

*        •        • 

CO  cO  CO 


1 


«  »  8  ©i 


co^r  RS      c*5  b-  ortF-*^ 


*  •       •       •       ■       • 

CO       ft«OAA 


©  eo  ao  -*i-i 

•       •       ■        •      • 

00  ^  «  CO* 


00  '  •■       -H© 
"  *     .  •      • 


C  H  1>  H  O   •«•• 

•  •  •  •  •  • 

NrtHHrtO 


w 


0B 

5 

Q 

o 


N  ©J    ©J  ©4  ©J 

.         .         •        *        • 

CO  34  06  00  Oft 


8i 


13       IS  © 

*^      cO  © 

©1     S!S 


IesI   ££ 


"3 


© 


SB* 

1-t  ^^  ©J 


■V  ©  © 

... 

»^  ©  0b 
©~©  L-s 

©1  CC  ©J 


w 
00* 


•         •        •         •        • 

« I-  b- 1- 1- 


h-  t-  ©  ^r  ift 

*  V  •  •  • 

00  ©  ©  ©  — 


eo  ©3  us  to  © 

•        •       •       •       • 


t-CB  »0 

•  •  • 

Is-  *+>  o» 


©I  ©1  M  CO  rH 

©i  ©i  ©i  ©i  M 


cob-^-»»>Q0     aocce<sco,«< 
»    .    ...       ..... 

tO  ©  ©  ao  co      louscsioco 


t-  ^00  ^** 

•       •      •       *      • 
15  5D  i/J  «5  O 


p  ©  c  52  © 
5  ^  v  C  ^ 

HHW 


©  fi  5  Q 

MST81 


9  5 


•-•  .*«  eo  ^»  o 


iiii 

CO  1^  00©  CT 


tS  CO  ©  ©  7C 

■  ■  ■  •  • 

IQ  1$  ift  kft  O 

1  1  1 

1  1  1 

1  «  1 

■  ■  1 

1  1  > 

1  ■  • 

1  •  ■ 

1  1  1 


I       I 


©*•"*©  CO  © 

»o  «*  i-*  *  r*  co 

^  rH  1-4 


c        ^-  ?i  -.C  ■«•>  is        ^  r-  X  ©  ©       "*  ©'  W  -"  «       tP  t-  90  © 


20 


350 


> 

63 

P 

<y 

P 
Oft, 


OH 

zfi 

H 

3 


CO 


P 

w 

r*i 

t-H 


K 
O 

< 


J 

5 


o 

§ 


33 


3 

5 


►h* 


< 
3 


§5 


9 
a 


a 

« 

&H 


55 

•-a 


§§§  §Sli§  ill 


isl  ! 


oooo>o» 

•      •      ■      •      • 


00©  09  04  04 

•       •       •       •       • 

CO  30  00  M  00 


«©©©oo 

•        B        •        •        • 

00  00  0X0404 


•        •        •        *        m 

04  04  04  04  00 


Co>  t"-  00  O  BO 

•     •     •     ■     • 

04  04  04  00  00 


04  evoioft 

•       *•••• 

09  00  00  "*  "*  * 


gins  psp 

^H       «  *-  rH  rH  ^N 


'Si 


I  igg; 


n 


H^Hrtifl     Owi"*«©     Cr»t->6M     Ha»t>(D     »Q  ^  **  00  00     eot»MMH 

•       ••••  a       0       •       •       •  •       •       ■       *        •  •       a>       a       a       #  •       ■•*••  ■       •       •       •       • 

0404040404  04..  04 o4 04  ec oo <*  <*  «*  *M»«»  oo oo  oo oo oo  oo  eo ^  ■♦  "♦ 


Hi  §§§111  §  1 1 1  i  lists  Hiss  sisssg 


t-  *-.  *~  t-  ©  O  O  -*  HJ|  -*<  *WM9!*5   04  04  04  C4  rH  04  0*  04  rH  rH 
040404*0404  04  ©4*  04  04*  0«  04  04  04  04  04   04  04  04  04*04  04  04  05  04*  04 


04  04  04  04  04  04 


i 


iiiii  §§§§g  §3i3=§  iiiit  iiiii  iiiii 


o 


rtrtMHSj      CO  00  00  00  00       •«*  -V  ■«*  T  ^«      00  CO  Ot  04  04      04  04  rH  r*  00      04  04  00  04  00 


94  94  OJ  04  34      040(040404      04  94  04  01  04      04  04  04  04  04      0404040404      04  04  04  04  C4 


§1111  §§1I|  §|§§§  Hill  §1111  MMM 

rH  rH  rH  rH  rH   rH         «-l   f-t  ^4  rH  rH  rH  r-<     rH  rH 


53  04 


OQQQ      Q  £  O  O  O      lAiOOOO      £0404  4 

'Sill  SSlis  IsllS  111111 


© 


n o ia -* w    hhooo    oboooboq    oo  aoa  i«  t>  ©a    o e >o u; «    >q  10  <**  co  oo  oo 

0009*000000     CO*  00*  00  00  OO     0404*049404      0404*0404*04      0404040404*     04040404*04*04 


00 

s 


S£  3  fi  o    00320    Q  fi  fi  S  !S     2249Q     IP  Q  fi  Q 

HptHH  ri  *H      rH  rH  rH  r-t  i-t       rH  i-t  i-H  i-»  rH       H  rl 


3J 

o 


32388  338S8  82883  88388  28838  88838 

©"©*©'  iq"  O  US  U3  m*  ©'  ©  ©"©"©"  i^  ©  ift'iO^t-V  fc^e0i£»O«f*  hJ  "♦  Hjl  V  » 


5 


3§3  83328  §£§§3  82228  8888g  §i8§38 

53?43*j     rH'-Hfe^fcr  ss  *•  2  35  S  «^fi*r^f"     PF-F-trC?     *}rh4SC 

"^-f-a     3Q»H5J-r^3  04^e5lR»  t-  3  O  ii  *     hj»**ih"H.©     h<  5)  Ob  est  X  9 

-- v-  ■*      *1  M  rl  f-i  ^  «  *H  ^-  ri  00  04  04  <-H  r-4 


C4  J4  44  K 

8S°SR    £  fl  n  n  8     9^h£^S?i     39i3e^o4     8SS«S     SB  S  88  S  So 
fHsieJO*'-"    e*Q0i-5O?s    eoso  mini's    *"»*•?«     *^i<  i>«r    ©*o*o*ooi>©* 


O  >3  O  3  C]      O  ifi  l"  i'S  o 
h»w^-©3»     oOoor-i-r- 


« 


gass'^'aassa  aasss  cS^^raa  ««ss^sss88 

•    ••■■       ■    •    •    ■    ■       •    •    •    •    •      ■••«*       *•••«      •••■» 
©©©oo    loiOifSHf-ti     v^'t'r^    ^)i-ti^<ioio    us©©©©    c&iQojo>oO 


aa 


§ii§  iiii 

23>©i2S     9SXQ2 


l©4  rH  ^H 


fir3  3S')8   SSSSS   B'ii3^c3  S'osSSS   ^oSSSS  8SS8Si5J3 

^'ss^'ass  ssseas  ssss**  o0*^^^"  *-"«ooioi  *»***:* 


■J)  ,{f  Q  ifl  ss    o  o  is  io  a    o iq  o »?s  »o    "Oigop 

Silgb  iiiii  lloi^i  i^a^ 


—  S5  rH      CO 
r.^g9      S 


•      I 
i 


3SE3E   o233£g   S'4^?^rH  JSt2  538-3   IB3fl«8  £8fi  ! 

■  ••■a  ••••*  ■■••4)  •  •  •  •  »  •  •  •  ■  a  •  a  •  ■ 

|Q  «  4  O  ^f      ^#H0'T^''ri      ■"•"'•"f'^'H^      ^*l^"iQ-1i»0      *o  ©  ©  to  ©      ©  © 


?! 


5 


S2SS2  =*hS^S  ?:§j24?8  55r.Sg^  ffi83§i  iBeSfil 

■♦afiiSH      5J5J?HrHrHS 


tjKSLt«  ssfessss  ssvi'ois  *s»a«  sssss  s^asesie 

•  •*••   *•••■   #••••   •••••   ■■«•»   ■••••  ^\ 

0494<940404      NM«««      «  ^  «  «  09     C49404C090      009000^04      OQDt^©©iO 


© 


el 


1  1  *  1 


1  1 

■  • 

■  • 


*  ■ 



■  iiii 


»  1  *  » 

■  1  ■  • 

■  1  ■  1 

■  ■•■ 

■  •  1  ■ 


■  1 


1  •  *  1 
■  1  1  ■ 


■•••I 

'••  iiiii  iiiii 

'    '    •  IIIII  IIIII 

'   ■   I  IIIII  IIIII 

i   '   ■  iiiii  iiiii 

111  iiiii  iiiii 

iii  iiiii  iiiii 

III  iiiii  iiiii 

iii  iiii«  ti»it 

111  iiiii  iiiii 

■   '   •  iiiii  1   1   1   ,   1 

•   I   I  IIIII  •   I   ■   i   I 


^rfotVio  »v»fl*c  -"sfsijj  sfeastf  sasss  s&'tftftis-j 


i 

o 

> 
-£ 

m 

5 

& 

2 

*c 

A 


oo 


;x)       I  eoeoooooeo    eoo<o«o49o    eoeoeoeooo    04041-40004    oo  to  04  i-j  i-h  ^,HrHrHrH^ 

^         I  O404O404O4     040404040*     04  04  04  04  04*     04  04  04*04  04      04  04*  04  04*  0«  04  04  04  04  04  04  S« 

I  V  H  £fl  «  V      »f  £<  X  3<  «       X  =  SS«       IK  X  S  K  »       X5Tf  f^  *"  S-*  5«  S*  S*  S*  O 

CO 

3 


351 


■< 

CQ 


S 


< 


•a 


72 

1-4 -<! 

»g 

m  ►- » 

M4  mJ 

fctt 

OH 

K 
O 

< 

a 

00 


a 

o 

■■•« 

l-M 


s 


jo 

o 
5 

o 


S©©S2©4©      e^^^S 


&» 


a     Met5     C^Sc 
1—       Hfriyeii-      f  «-  f-i  ©j 


fiillt 


i-h  r-j 3  S  S     3>  2  5  5  eo     >£3cicSa^r    «Se^3S     ?  i  3t  ©5  S      5  5  2  2  5^ 
cd  co  ia  us  to     -*  -*  -I*"  ^  -*     <*i5io'ieb     *>"©"©"©'  cc     n  c  c  cc  c     ©  oc  et  h-'  cc  © 


so  o  o     e  ©  ©  -»•-> 


;8S  81251  elg£; 


—  cn«.  ©    Ss£fE£&     £  tt 


££k£h 


©S  : 


saass  srs-ss   ©■otaEsss   32352©'  5jsss  335522 


1 


-r  -r  •*  >q  •«      is  •»  <*>  -r  iq      rti'ticif.  e     h  C  c  ie  us      is  •&  u:  is  is    ■ 


e 


D>NMB         3D 
:  •*  00  BOf*-        «!  i 


1 


I 


94  ft  •£  ©'  ©1     k  nr  =\  «  ?•     55  ^^ 


38888  sssss  sssibs   fijsska  &£b&8.  e©.^*!* 

©0  -*  «5  ifl  *ti        -*  V  -*  -*  l*5        -*  -»*  V  *r  -l"        n  f"  *tt  V       t£  tfi  t  t>  h       C  i».'  ifi  tf,  tf.'  t* 


Pk 


5 

O 


S§S8I!  a^gS«»  SftSta  4^SJ"8  feffSSffc  Ziiil  ; 

SsfeSS  £fs&*i»  feeMs  SMI  a  sills  !!l!fc; 

»h  t-  -*  1-1  SS  Ai!He»S  CM  ©  »'.  —  C  r-  -f  -»  04  *-  C  C  ©  b-  F-r-l     C    »»     ' 

-*  Co  »  M  <?*  ©4  «  t:  eo  ir.  •»  •.'."  »s"  — •  -*  ■«*  ©.'  «"  ^'  oq*  e:  k  k  si  w  fr"  ".    9'  z    ec 


p 
< 


p 


5 


Sr.5lS^     cSSSfc     SS?fcfe     SklhS     SFflt      SFsil'r 


"?  "?  l*±  MJ  ft        »'.  w;  *-l  ifl  C        »ft  i-":  ifi  »'.  r         '  ■  1     >£  i'    (  i'    1     i     i£  C  i    \    ir    u  C    k. 

■-P-^-«*»«       »<  K  «i  64  ft       eS  1-  •-;*-&<        f-COCfrt       c-   C    C   1-  i         <.    i   .    r£   ^ 

ei  e*  0*  « ©4      »i  w  o-i  w  »i      ©« o>i  ©i  oi  o4      e^  ©i  e-'  ©'.  esj      c  e  ©  fr'  ©       c  e'  e  ».  c  e* 


00 

s 


8S88S   iSSg^   S£l^'^    ^^-^S    IJpf^    k?M^- 

9Si9i5ab      (BCah'S      cfe*^ri*.       t  —  *   t  C      1   j    I  c  i-.      t  t  c   o  ©  © 

•P*  ©>l  ©J  ©»J  ^^         r~  **  w  T*  *^         »~  r-  »""  ^*  ^<         f~  i~*   r    r-  ^"         rr^^^  ^t»^r"^*~ 


SSS88    ^^S£8    Sgsfcfig    ^-^«:^St    ft&^.K>.    SS.fcKfii* 

WWMWN        ©4  ©j  ©4  ©4  ©4         &'  ©i  ©J  ©i  04        ©>'  ©4  ©'  ©4  ©4         ©    ©    ©    ©'  ©s"        ©•©©©©©! 


P 


a 
o 


©j  ©  ©j 

fe  M  S 


1  ©J 


•5  C»t       jc  c   ioCl') 


!~  &  ''■  > 

©  »-•  ^-  »— 


f  f  5  I?  £ 


^.F  I©:  : 


!$8SS"5    «!ftS§I2    S8^^.»    Wfe*:S:.)ft    SS^ffe    &££.££ 

00*  00  W  CO  W        00  CO  C>5  ■*  •«*        M  1^,  if  Qt  R        Ot  b*  «C  »'.  IC        <»  'i   t   l'  «        ^   ©V  ©■.  ©:'  © .' 


-< 

a 


£  C  52  O  'O       C  —  «  C  C        1*  »   ••.  <r  it        i'   c    ©1  »•    c        C   C    ©    ir  t        fi    C  C    C  V    i'. 

oocj-r-      St^'^*      "—fcr^ir      ccac^ift      5  5  a  e»  i»       {  Js  ?{  c 
SHgNM       S  1     jc  r»  X       'tree©;*       ff    '"  K  ?    r-       r*Tcr-       CrSCtC 


Sg^8©l     URgatw:     ^^^8©?    r-f.l6fe!6     L££Sk     '-  5 1  $  Y  $. 


U3  U>  l©  (O  9 


is  l-*  o  -«r  •*      -s>  xf  «*■  -^  eo      : .  :   k  ©t  ©-.-      e   e    e    ©•  e-       e   -.  •    »  c    e 


e 


S  &  -  ?  ,= 


fe 


>■♦«£: 


•^  ^  4  fc  =r 


00*  CO  00 «c 

•       ■        •        •       a 

»-«©  00  l-t^ 


m  «  «*  *-  Ct 

•        ■        •        •        • 

©  «  sc  -c  ec 


©  «  >S4  u:  © 

■        *        ■        ■        • 

04  r-  C   ©  © 


cTC  ©-  ©  £  u5 

^'*    Jr     SP   ITT    """ 

ec  «  04  iri  esi 

r-  ©  *-  t-  00 

•  •  •  •  • 

nC  ©cC  00 


e.  ©  c  ©  © 

£  g  ?^  §P 
S>  t:  «  K  ©i 


©©!©?•*©: 

•        ■        •        •        a 

©  ©  ©  ©  © 


©:  ©  ©  ©  ** 

■        t        •        •        • 


B 
o 


§«o  «  ©  ©  c 
A  ©4  ©t- 


©  |Q  «*  lis  ^ 


sgiig  ifiSSc  'tf^gcgg  ^s§gg^ 
x&ZM  Sigsa   -^S|=   $S^Ep^ 


-S^» 


iO©  04  IO© 

•  •  •  •  • 

00  to  «C  IO  "•■ 


0C  ltd  ©4  M  ©4 


©©  «e  t-  64 

•        •         ■         •         • 


i~h-  U5©  -f 

•  •  •        •  * 

©  oc  «-t-  © 


t-<  e©  «  ©  co 

•    •    •    .    • 

©  (C  fc»  00  cc 


«  Ot  t»  04  ©4  ©4 

•  •  •  ■  •  • 

t»  fr-  «•  ©  t-  »" 


(9 


I  it 


I    est 


S 

« 


£ 


5 


i  i  i 

•  i  i 

•  ■  • 

■  *  » 

•  i  i 

■  •  • 


i  i  i  i  . 

i  i  i 

•  ■  i 

i  i  • 

■  ■  ■ 


■  i  i 


©•*•  ©  <«•©) 

00  CO  IS  <0  CD 


< 


5 


•HOO  ©4  ^» 
"*«  ©  O© 

•  •  *  •  ■ 

t»©  ©  -*©4 


>  •  •  •  ■ 

OOOOt- t-l> 

gggg'l" 

gCN  CC  -J"  © 


©  ^00  ©  00 

•         •         •         •         • 

©  00  CO  b»  CD 


oo  ec*^  «  ©» 

•       •        •       •       • 

CO©iO-l«  -J> 


©  ©  CM  ©  its 

•  •  •  •  • 

CO  so  -*»»•  c- 


©*»■©©© 

"        •        •        •        • 

©  ©  ©  ©00 


I     I 
CCOfih     i     i 

•       ••II 

00  00  ©      ■     • 


r*  «—  ?■•  ©4  « 


r-«  cc  ifi  © 

•         •  •         •  ■ 

©  O  ©  CC  ©1 


*>■  e  5  *  5i 


8 


£2 


r2     ►» 

s  & 


nn  w  to 


I      I       I      I 
I       I       I       I 


I  I        I       I 

•  III 

I  I        I       I 

I  I       I       I 

I  I       I      I 


I        I        • 


I     I     I 


C  (^  X  O  C         ^-C*3C<-* 


©4IO  OCOC  ©J 

a           «           •          • 

©  oCi-"  f-<  ©; 

•        •        •        ■ 

«D  td  to  u:  c 

k                 •••••• 

io  ud  ift  ©  ©  © 

■ 
■ 

i 
i 
■ 

i 
» 

i 
i 
■ 
• 

■ 
i 

i 
i 
• 
i 
i 
t 
i 
• 
i 

• 
i 
1 

»      t 
i      ■ 
■      * 
i      i 
i      ■ 
>      i 
i      i 
i      i 
i       i 
i       i 
i       i 
i       i 
l       l 

1 

1 
I 
■ 
I 

1 
1 

1 
1 
1 
1 
1 
1 

1 

1 
1 
■ 
1 
1 
1 
1 
1 
• 
1 
1 

1 

•     * 

1 

ac 

© 

©= 

V                        4 

1        9 

94 

f      © 

0-1 

ft? 

» 

% 


X 

o 


© 


ct 

be 


a. 


352 


ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  WILKES-BARRE,  LUZERNE    COUNTY, 

(Drainage  Area  9,995  Square  Miles.) 


MONTH. 


ltftfV. 

April 

May,     

June,  

July,  v 

August,    - 

September,   — 

October,    

November * 

December,   — 


1900. 


January.   . 
February, 
March,    ... 

April.    

May     

June 

July.    

August,    .. 
September, 
October.    . 
November, 
December. 


Discharge  in  Second-feet. 


Maximum. 


Minimum. 


51100 

12990 

9320 

3265 

6050 

2185 

1396 

21153 

27220 


68806 

63180 

76000 

40890 

11705 

6750 

4250 

2380 

2186 

1840 

104185 

50500 


The   year, 


19C1 

January 

February 

March.    

April,  

May 

June,   

July — 

August,    

September 

October,    

November,    

December,   

The   year,    ... 


1902. 

January 

February,   

March 

April 

May 

June 

July,    

August 

September 

October,    

November,    

December,   

The   year 


104185 


52360 
22535 

113440 
78810 
74400 
52675 
6710 
31500 
10500 
5380 
24870 

197500 


13760 
6400 
1840 
1895 
1055 
970 
970 
127C 
2810 


Hun- oft. 


Mean. 


29119 
8975 
3413 
1983 
1722 
1238 
1177 
7237 

12960 


7800 

12520 

10100 

13345 

3500 

21851 

1530, 

1155 

895' 

895 

1270. 

11705 


18789 

28434 

24071 

26609 

680** 

3488 

23201 

1680; 

1338, 

12271 

10944 

27506 


Second-feet 

per  square 

Depth  in 

mile. 

inches. 

2.910 

3.247 

0.898 

1.036 

0.341 

0.880 

0.199 

0.229 

0.172 

0.198 

0.124 

0.138 

0.118 

0.136 

0.724 

0.808 

1.290 

1.487 

1.870 

2.166 

2.840 

2.957 

2.410 

2.778 

2.650 

2.967 

0.681 

0.785 

0.349 

0.389 

0.292 

0.267 

0.169 
0.133 
0.123 
1.000 
2.750 


895 


12766: 


1.274 


16450 

12110 

10100 

19366 

10500 

47801 

1840 

2005 1 

2186 1 

2185 

1840 


*>1«0 
16800 
3615): 
89333 
2185.) 
159C9 

7557 
4312 
3544 
5381 
34433 


2.(20 
1.680 
3.520 
3.930 
2.190 

1.590 
0.806 
0.7fi0 
0.431 
0.354 
0.538 
3.443 


197500 


67880 

49480 

260475 

61000 

7800 

7800 

61700 

34380 

32460 

88940 

26750 

75200 


1840 


280475 


11706 
12930 
19800 
6400 
3035 
87.50 
7800 
8265 
2005 
6050 
4510 
7450 


18046 


1.804 


0.194 
0.148 
0.142 
1.216 
3.170 


17.169 


3.366 
1.749 
4.068 
4.885 
2.625 
1.774 
0.351 
0.866 
0.481 
0.408 
0.600 
3.969 


fc«.531 


271201 
23349 
71608 
22172 

4908 

4996. 
29652 
10249 

4945 
16311 

8615 
26340 


2.7101 

2.3HO, 

7.160 

2.2201 

0.101 

0.50u: 

2.940 

1.020 

0.496 

1.680 

0.862 

2.680 


8.124 
2.4W 
8.25o 
2.477 
0.606 
0.558 
3.389 
1.176 
0.668 
1.764 
0.962 
8.082 


2006 


20747 


2.074 


28.282 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  WILKES-BARRE,  LUZERNE    COUNTY, 

(Drainage  Area  9,995  Square  Mile*.) 


Discbarge  in  Second-feet. 


MONTH. 


Maximum. 


1903. 

Jannary 

February 

March 

April 

May 

June.  

July,    

August 

September,  

October 

November,    *.. 

December 

The  year 

1904. 

January,  ■ 

February 

March 

April 

May.    

June 

July.    

August,    

September,   

October,    

November,    

December 

The  year 

1906. 

January,   

February 

March,    

April 

May 

June,   

July 

August.    

September 

October,    

November 

December 

The   year,    

1906. 

January    

February,  

March 

April,    

May 

June 

July,   

August 

September,  

October,    

November.    

December,   

The  year 


74800 

84600 

110000 

50500 

6750 
81020 
20280 
90150 
48130 
111215 
47550 
81020 


Minimum. 


14600 

17170 
21156 
7100 
2006 
1840 
2810 
8500 


111215 


79680 
87400 
189980 
63850 
86800 
86780 

5710 
12980 

9820 
9006O 

9880 
48420 


8265 

4780 
8500 


1840 


9710 

18150 

16470 

150*5 

6750 

2810 

2600 

2880 

2185 

8750 

4780 

2185 


186920 


2186 


14600 

144800 
56920 

9380 
45810, 
19800' 
10500, 
348501 
22075 

9710 
6*400 

144800 


64280 
81020 
78200 
75600 
49800 
80060 
22705 
7450 
4510 
22535 
26280 
28630 


75600 


8160 
8750 
2590 
10100 
8500 
2810 
2810 
2590 
2590 
3600 
8265 
6050 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


29782 
85045. 
68784! 
28842 

3880 
104751 

8090; 
183141 
11180 
27826 
18884 
18865 


2.970 

8.600 

5.880 

2.890 

0.8! 

1.050 

0.809 

1.880 

1.120 

2.780 

1.830 

1.990 


2.032 


86900 

54291 

81492, 

16144^- 

11427 

3608! 

5294 

4167 

11542 

6103 

7644 


17578 


2.280 
8.700 
5.430 
3.150 
1.610 
1.140 
0.361 
3.529 
0.417 
1.160 
0.610 
0.766 


1.756 


2590 


26288 
7997 

41243 

24822, 
6017. 

lOOloi 
5589 
5600, 

131781 
8891 
6632 

20320 


'.620 
0  800 
4.120 
2.480 
0.602 
i.090 
0.559 
0.560 
1.820 
0.SP9 
0.5(3 
2.080 


Depth  in 
Inches. 


3.424 
8.646 
6.203 
2.655 
0.399 
1.171 
0.933 
1.533 
1.250 
3.205 

1.484 
1.603 


27.496 


2.671 
8.990 
6.260 
8.514 
1.866 
1.J72 
0.416 
0.610 
0.465 
1.387 
0.681 
0.832 


28.854 


146621 


7100 
4510 
4250 
10900 
4260 
6880 
2880 
1680 
1270 
1155 
4000 
6750 


1156 


16784 

11074 

18.775 

86610 

12878 

14511 

6687 

8663 

1910 

5808 

10429 

13628 


12546 


1.46ft 


1.580 
1.110 
1.860 
3.6G0 
1.240 
1.450 
0.060 
0.8W6 
0.191 
0.5&1 
1.040 
1.868 


1.255 


8.021 
0.883 
4.750 
2.767 
0.694 
1.216 
0.645 
0.646 
1.473 
0.967 
0.628 
2.340 

19.980 


1.822 
1.1  j.; 
2.14t 
4.0&t 
1.430 
1.618 
0.771 
0.42? 
0.218 
0.612 
1.160 
1.571 


17.002 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,    AT  WILKES-BARRE,    LUZERNE  COUNTY. 

(Drainage  Area  9,995  Square  MUe$.) 


MONTH. 


a  1907. 


January,   . 
February, 
March,    ... 
April,    .... 

May 

June,  

July,    

August,    .. 
September, 
October,    . 
November. 
December, 


The   year. 


Discharge  In  Second-feet. 


Maximum. 


58860 


Minimum. 


19700 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


I 


38218 


8.820 


62400. 

52900 

27090' 

8160 

8160 

2380 

17170 

24970, 

51730 

83680 


2186 
8540 
5890 
2880 
2590 
970 
970 
3750 
7800 
5710 

970 


28104 ' 

17772 

18736, 

4590 

4186 

1898 

4998 

11048 

18818 

80141 


Depth  in 
Inches. 


bl908. 

January,    

February 

March,    

April : 

May,    

June,  

July 

August,   

September,  

October 

November.    

December 

The  year,  


1000. 

January 

February _ 

March.    

April 

May,    

June,  - 

July 

August,    

September,   

October 

November 

December 

The  year,    


I 


8B460 

119540 

106890 

54610 

60810 

12110 

9865 

1905 

1096 

1745 

1450 

1450 


10700 

11100 

13760 

8160 

2095 

1450 

1005 

830 

865 

1096 


14288 

24875 

44104 

24687 

25181 

4272 

2429 

1804 

860 

1000 

1295 

1207 


119640 


880 


12124 


2.810 
1.7T0 
1.870 
0.459 
0.414 
0.139 
0.500 
1.100 
1.880 
3.010 


3.828 
.800 

2.668 
1.986 
1.5Ti9 
0.512 
0.477 
0.160 
0.558 
1.208 
2.042 
8.470 


1.428 

2.490 
4.410 
2.470 
2.590 
0.427 
0.248 
0.180 
0.088 
0.100 
0.130 
0.121 


1.212 


61700 

75600 

89180 

69200 

126860 

28460 

8750 

1680 

1155 

1270 

1270 

4250 


125660 


970 

15450 

7450 

12520 

5710 

4000 

1156 

970 

895 

895 

970 

970 


15846 

86050 

20941 

264401 

27678 

10242 

1755 

1287 

094 

1068 

1049 

18871 


19.848 


1.641 
2.685 
5.084 
2.756 
2.905 
0.477 
0.280 
0.150 
0.098 
0.115 
0.145 
0.139 


16.475 


1.580 
8.610 
2.090 
2.640 
2.770 
1.020 
0.176 
0.124 
0.009 
0.104 
0.105 
0.164 


1. 

3.759 

2.410 

2.9ft 

3.194 

1.188 

0.203 

0.148 

0.111 

0.120 

0.117 

0.212 


895 


12090 


1.209 


16. 17* 


a  February— River  affected  by  ice.    Run-off  estimated  on  basis  of  yield  of  other  Susquehanna 
basin  streams. 

b  January  9-16;  28-81,  lee  affected  gage.    Estimated  on  basis  of  Danville. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  WILKES-BARRE,  LUZERNE  COUNTY. 

(Drainage  Area  9,995  Square  Mile*.) 


MONTH. 


Discharge  In  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Seeond-leet 

per  square 

mile. 

Depth  in 
inches. 

1910. 

January.   

February, 

March,    

April 

May 

June,  

July.   

August 

September 

October - -. 

November,    - 

December,  - 

The  year 

a  1911. 

January,  

February 

March 

April,  

May 

June,   

July 

August 

September,   

October.    

November 

December,  

The   year,    


83430 

1080 

?ftg|« 

1.222 

1.409 

£9966 

4046 

9661 

.967 

.997 

180999 

16000 

69609 

6.994 

0.184 

96700 

6226 

17418 

1.743 

1.944 

84960 

4780 

16496 

1.660 

1.787 

18475 

4000 

11000 

1.101 

1.228 

3600 

1066 

1808 

.181 

.209 

1065 

896 

989 

.099 

.114 

1165 

896 

1014 

.101 

.113 

1680 
0400 

896 

895 

1088 
2899 

.109 

.290 

.126 

.324 

7100 

1896 

9790 

.279 

.822 

896 

10822 

12.990 

14.757 

49900 

7460 

20401 

2.06 

2.368 

7996 
21314 

.80 
2.13 

.888 

88610 

4780 

2.456 

66340 

8980 

29920 

Z.  WJ 

3.336 
0.609 

18760 

9992 

6808 

0.58 

96045 

2282 

6925 

0.69 

0.770 

9486 

1212 

1628 

0.10 

0.184 

4000 

870 

1238 

0.12 

0.138 

8735 

1606 

8487 

0.34 

9.379 

19678 

2992 

9141 

0.91 

1.049 

17340 

6540 

8905 

0.89 

0.098 

99290 

6194 

14890 

1.43 

1.64* 

88310 

870 

10924 

1.09 

14.81!* 

a  February  discharge  estimated  from  Danville  record  on  account  of  ice  conditions. 
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SUSQUEHANNA  BASIN— STATION  NO.   7. 


NORTH  BRANCH  SUSQUEHANNA  RIVER  AT  DANVILLE. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Geological  Sur- 
vey March  25th,  1899,  at  Mill  Street  bridge,  near  Pennsylvania  Rail- 
road Station  at  South  Danville,  52  miles  below  Wilkes-Barre,  and 
about  11  miles  above  the  junction  of  the  North  Branch  with  the  West 
Branch  of  the  Susquehanna  river  at  Northumberland.  On*  April  1,1907, 
this  station  was  taken  over  by  the  Water  Supply  Commission  of 
Pennsylvania,  and  has  since  been  maintained  and  operated  by  this 
Commission. 

The  channel  is  straight  for  one-half  mile  above  and  below  the 
station.  The  right  bank  is  liable  to  overflow  in  extreme  freshets, 
trhile  the  left  bank  is  high  and  does  not  overflow.  The  bed  of  the 
river  is  permanent,  consisting  of  rocks  and  gravel. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge;  the  initial  point  for  soundings  being  the  downstream  cor- 
ner of  the  right  abutment,  Danville  side. 

On  March  25th,  1899,  a  standard  chain  gage  was  attached  to  the 
bridge,  but  on  March  9,  1904,  the  bridge  and  gage  were  carried  awray 
in  an  ice  freshet  and,  from  that  date  until  March  24,  1905,  observa- 
tions were  made  from  temporary  gages  and  were  constantly  liable 
to  error.  On  March  24,  1905,  a  new  chain  gage  was  attached  to  the 
upstream  handrail  of  the  new  bridge  in  the  first  span  from  the  right 
bank.  On  July  8th,  1905,  the  gage  was  moved  and  attached  in 
the  same  position  on  the  downstream  side  of  the  bridge.  In  both 
positions  it  was  referred  to  the  datum  of  former  gages.  The  length 
of  chain  from  the  bottom  of  weight  to  center  of  marker  is  44.G7  feet; 
the  elevation  of  zero  being  arbitrary  datum.  Bench  mark  No.  1  is  on 
the  extreme  south  end  of  the  stone  door  sill  at  the  east  entrance  to 
the  City  Filtration  Plant,  elevation  31.70  feet  above  zero  of  gage; 
bench  mark  No.  2  is  a  point  on  the  face  of  the  first  course  of  the 
right  abutment,  located  three  inches  from  the  top  of  course,  and  2.65 
feet  from  the  downstream  side,  elevation  14.05  feet  above  gage  datum. 
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During  the  period  January  1, 1904  to  March  22, 1905,  the  daily  gage 
heights  and  discharges  have  not  been  published,  due  to  the  inaccuracy 
of  the  gage  heights  obtained  from  the  temporary  gages  which  were  in 
operation  through  most  of  this  period. 

Since  the  establishment  of  this  station,  31  discharge  measurements 
have  been  made. 


DISCHARGE  MEASUREMENTS  OF  NORTH  BRANCH  SUSQUEHANNA 
RIVER,    AT  DANVILLE,    MONTOUR  COUNTY,    PENNA. 

/Drainage  Area,   11,255  Square  Miles.) 
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•No  measurements  In  1904.    Bridge  carried  away  by  fee  In  March. 
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DISCHARGE  TABLE  FOR  NORTH  BRANCH  SUSQUEHANNA 
RIVER,  AT  DANVILLE,   MONTOUR  COUNTY.     FROM 
MARCH  26,  1899,  TO  DECEMBER  31,  1911 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  DANVILLE,  MONTOUR  COUNTY. 

(Drainage  Area  11,255  Square  Miles.) 


MONTH. 


Discbarge  In  Second- feet. 


Maximum. 


1880. 

April,  

May.    

June,   

July, 

August 

September,   

October 

November,    

December 


60620 

11770 

0660 

4000 

5740 

3830 

1590 

26040 

28100 


Minimum. 


18100 
4000 
2620 
2080 
1890 
1046 
1046 
1600 
8680 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


80627 
7460 


2756 
2126 
1609 
1813 
8479 
18101 


2.721 
0.068 
0.323 
0.245 
0.180 
0.148 
0.117 
0.758 
1.172 


9-28, 


al900. 


February 

March 

April 

May 

June _ 

July,    _ 

August,  __ 

September.   „ 

October,  

November,    

December,  1-16,  26-31, 


80200 
00500 

50665 

14340 

7575 

3980 

2580 

1800 

2080 

116570 

42075 


M901.  I 

March   12-81,    I 

May 

June I 

July - 

August,    i 

September,    __i 

October, - I 

November     

December,   


121900 
99600 
95915 
81260 
6650 
54985 
13160 
8270 
23100 

222420 


11805 

11305 

15550 

8980 

2270 

1590 

1046 

880 

015 

1890 

12700 


26901 

29014 

8065 

3871 

2344 

1528 

1155 

-1128 

10801 

23587 


20660 
20095 
12700 
7110 
2520 
2775 
8330 


2776 
7576 


C1902. 

March,    _ 

April,    

May,  

June — 

July.    

August 

September, 

October,  

November 

December,   «._.. 


54500 

86568 

240fB 

19542 

4143 

12080 

6178 

5707 

6820 

88052 


8.248 

2.138 
1.786 
0.368 
1.073 
0.548 
0.507 
0.562 
8.461 


Depth  in 
inches. 


3.036 
0.764 
0.360 
0.282 
0.218 
0.159 
0.136 
0.840 
1.851 


2.398 

2.765 

2.578 

2.877 

0.717 

0.827 

0.844 

0.383 

0.208 

0.240 

0.186 

0.157 

0.108 

0.116 

0.100 

0.115 

0.968 

1.080 

8.624 
2.465 
1.987 
0.425 
1.237 
0.612 
0.585 
0.627 
3.990 


806180  ; 

19550 

82239 

7.807 

8.426 

75060  i 

8040  i 

24072  ! 

2.139 

2.86? 

9010  i 

3030 

6325  | 

0.562 

0.648 

8970 

4600 

6229  , 

0.553 

0.617 

64500 

9910 

32219  1 

2.863 

8.300 

35000  i 

4255 

11979  I 

1.064 

1.227 

20445 

2520  , 

6212 

0.552 

0.616 

43100 

8040  1 

19616  ! 

1.784 

1.909 

23420  1 

5740  1 

9674  1 

0.860 

0.960 

94180 

8970 

28785  ! 

2.558 

2.948 

a  Frozen  January  1-20;    February  1-8,  and  December  17-25.    No  estimates  made. 

b  Frozen  January  3  to  March  11;  no  estimates  made. 

c  Frozen  January  6-8,  13-22;    Feb.  2-27.    No  estimates  made. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  DANVILLE,  MONTOUR  COUNTY. 

(Drainage  Area  11,255  Square  Miles,) 


MONTH. 


a  1908. 

March, 

April.   

May 

June,    

July 

August,  

September,   -_ 

October 

November 


Discharge  In  Second -feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  In 
Inches. 

136045 
68100 
8505 
88875 
20096 
02496 
00620 

121900 
46600 


bl905. 

April 

May 

June.    

July 

August,    

September 

October, 

November,    

December     


C1900. 

January, 

March,  - 

April.  _... 

May.  ._ 

June,    

August 

September,    

October 

November 

December,    


6S995 
10875 
43960 
16550 
18625 


22160 
11306 
76490 


60620 
80200 
87620 
46690 
40660 
8606 
7675 
20660 
26865 
27035 


21850 
8970 
3040 
2520 
4600 
6740 
3980 
3630 
6660 


10340 
4960 
3630 
8330 


61672 
26900 

4690 
11611 
10250 
14091 
12792 
29790 
18S47 


4960 
4600 

7110 


dl907. 

January. _ 

April 

May 

June 

July.    

August -» 

September.     

October 

November,    

December 


66600 

65730 

29800 

10840 

9910 

4265 

19650 

27085 

60620 

100110 


8040 
6060 
13160 
6196 
8606 
2776 
1690 
2620 
5740 
5335 


25827 

7166 

11482 


16074 
9978 
7040 

22318 


5.480 
2.890 
0.417 
1.032 
0.911 
1.252 
1.187 
2.647 
1.186 


6.318 
2.687 
0.481 
1.151 
1.050 
1.443 
1.269 
8.052 
1.324 


18247 

22402 

44243 

13760 

17567 

5149 

8118 

6733 

11906 

13418 


2.296 
0.637 
1.020 
0.563 
0.621 
1.889 
0.887 
0.626 
l.l 


2.660 
0.735 
1.138 
0.649 
0-716 
1.494 
1.023 
0.699 
9.286 


1.621 
1.990 
3.931 
1.222 
1.560 
0.457 
0.277 
0.598 
1.058 
1.192 


9910 
10840 
7110 
3630 
3630 
1890 
1200 
6885 
9440 
7676 


32232 

19497 

15173 

6761 

6188 

2243 

6766 

12193 

21405 

84872 


1.869 
2.294 

4.886 
1.409 
1.740 
0.627 
0.809 
0.690 
1.181 
1.874 


2.864 

1.732 
1.348 
0.601 
0.549 
0.199 
0.600 
1.083 
1.902 
8.098 


8.301 
1.932 
1.554 
0.670 
0.633 
0.230 
0.6S9 
1.248 
2.122 
8.572 


a  Frozen  January  12-30;    February  21-27;    December  12-31.    No  estimates  made.    January  31- 
February  20,  water  backed  up  by  ice. 
b  Frozen  January  1-March  22.    No  estimates  made. 

c  Frozen  February  5  to  21.    No  readings  taken  July  16-31.    No  estimates  made, 
d  Frozen  February  23  to  March  9.    No  estimates  made. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  SUSQUE- 
HANNA RIVER,  AT  DANVILLE,  MONTOUR  COUNTY. 

(Drainage  Area  11,255  Square  Miles,) 


MONTH. 


a  1906. 


January,    . 
March,    ... 

April.  

May 

Jane,    

July,  

August.  ... 
September, 
October,  ... 
November. 
December,'. 


January,   . 
February, 
March,    ... 

April 

May 

June,    

July,  

August.  ... 
September. 
October,   .. 
November. 
December,  . 


bl909. 


The  year. 


January,    . 
February,  . 

March, 

April 

May.    

June 

July,  

August,  ... 
September. 
October,  .. 
November, 
December,  . 


C  1910. 


The  year. 


January,  .. 
February, 

Marcb 

April,  

May, 

June,   

July 

August, 
September, 
October,  .. 
November, 
December,  . 


1911. 


The  year. 


Discharge  In  Second-feet. 


Maximum. 


Run-off. 


Minimum.      Mean 


i  Second- feet 
(per  square 
mile. 


42250 

110280 

71740 

78810 

18100 

8B70 

8040 

1490 

2520 

2520 

6196 


05620 

80760 

41400 

87080 

181780 

21246 

5885 

2546 

1500 

2030 

1780 

7580 


181780 


69765 

42760 

179945 

115400 

34550 

2S996 

5145 

2396 

2006 

2650 

8185 


7575 

18160 

16060 

10840 

8040 

2270 

1296 

870 


16188 
50981 


1590 


8040 
6660 
9440 
15650 
7110 
6740 
1786 
1870 
1140 
1060 
1206 
1780 


80546 
6568 

8682 


1006 
1810 
1905 
2769 


17381 


22864 

80776 

82492 

11482 

2701 

1798 

1860 

1474 

1502 

8278 


1.4S8 
4.580 
2.871 
2.714 
0.496 
0.814 
0.171 
0.089 
0.116 
0.169 
0.246 


1.540 
3.406 
2.081 
2.734 
2.887 
1.010 
0.240 
0.168 
0.121 
0.181 
0.183 
0.291 


1080 


2775  i 
5386 
16480  : 
0790  | 
6876 
6160 
1610 
1075 
1186 
1156 
1120 


179945 


73315 
22786 
97600 
79140 
14840 
26499 
8690 
10988 
11677 
24682 
18765 
vOGQSv 


1075 


8133 
5086 

6740 
14100 
4190 
8000 
1892 
1169 
2881 
3980 
8877 
7482 


18777 


14649 
14097 
56698 

20862 
17610 
18798 
2778 
1466 
1685 
1608 
3910 
8070 


13679 


26104 


1.224 


1.808 
1.268 
5.066 
1.868 
1.668 
1.226 
0.247 
0.129 
0.138 
0.142 
0.347 
0.278 


97690 


1169 


28481 
38864 

7615 

8486 

2640 

2807 

5758 

12603 

11466 

16876 


1.127 


2.286 
0.798 
2.082 
9.011 
0.668 
0.754 
0.226 
0.206 
0.511 
1.111 
1.018 
1.482 


Depth  in 
inches. 


1.658 
5.223 
2.645 
3.128 
0.552 
0.362 
0.197 
0.099 
0.134 
0.189 
0.1 


1.775 
8.545 
2.341 
3.050 
3.328 
1.134 
0.277 
0.182 
0.136 
0.161 
0.148 
0.J 


16.401 


1.501 
1.806 
5.828 
2.007 
1.794 
1.868 
0.286 
0.149 
0.152 
0.164 
0.387 
0.816 


15.315 


2.578 
0.831 
2.400 

3.359 
0.770 
0.841 
0.261 
0.236 
0.670 
1.281 

1.136 
1.708 


1.176 


16.971 


a  Frozen  February  2-14.    No  estimates  made. 

b  January  18-24  and  December  10-18,  20-31.    Estimated  from  Wilkes-Barre  data, 
c  December  run-off  estimated  on  basis  of  Wilkes-Barre. 
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WEST  BRANCH  SUSQUEHANNA  RIVER. 


DESCRIPTION  OF  BASIN. 

The  West  Branch  of  the  Susquehanna  river,  which  joins  the  North 
Branch  at  Northumberland,  to  form  the  main  Susquehanna  river, 
drains  a  total  area  of  approximately  6,980  square  miles,  lying  en- 
tirely within  the  State.  This  branch  rises  in  the  west  central  part  of 
the  State,  in  the  northwestern  corner  of  Cambria  County,  and  flows 
northward  a  short  distance  and  then  turning  in  a  general  north- 
easterly direction,  continues  to  below  Renovo,  Clinton  county,  where 
it  takes  an  easterly  course  to  the  mouth  of  Loyalsock  creek,  and 
thence  tqrns  southward  to  its  junction  with  the  North  Branch  at 
Northumberland.  The  total  length  of  this  stream,  from  the  head- 
waters to  its  mouth,  is  about  226  miles.  The  West  Branch  of  the 
Susquehanna  river  is  unique  among  Pennsylvania  rivers,  in  that  it  has 
numerous  large  tributaries,  several  of  which  have  basins  of  1,000 
square  miles  and  over,  all  of  which  join  the  river  above  Williamsport, 
which  is  41  miles  above  the  mouth. 

The  headwaters  in  Cambria  and  Clearfield  counties  lie  in  a  rich 
bituminous  coal  mining  area,  the  country  being  thickly  settled  and 
dotted  with  boroughs  and  villages.  Some  farming  is  carried  on  in 
this  area,  and  the  mountains  are  partly  covered  with  second  growth 
timber.  From  Clearfield  to  Lock  Haven  the  basin  is  sparsely  settled, 
little  farming  being  carried  on,  and  the  country  in  general  is  rough 
and  rugged,  the  hills  being  well  covered  with  second  growth  timber. 
From  Lock  Haven  to  the  mouth  the  drainage  basin  is  well  settled 
along  the  main  stream,  and  most  of  the  tributaries.  Considerable 
farming  is  carried  on  in  the  valleys,  but  the  mountains  are  rugged 
and  covered  with  new  growth. 

The  entire  drainage  basin  is  mountainous  and  rugged,  and  the 
river  from  its  headwaters  follows  a  winding  course,  through  a  narrow 
channel,  hemmed  in  by  the  hills  and  mountains,  parallel  to  and  west 
of  the  backbone  ridge  of  the  Allegheny  Mountains,  cutting  through 
the  mountains  as  it  turns  southward  at  Halls.  The  slope  of  the  head- 
waters is  steep,  the  river  often  falling  at  the  rate  of  8  feet  per  mile, 
to  Keating,  but  from  this  point  the  slope  becomes  less  steep,  falling 
to  the  mouth  at  an  average  rate  of  about  2£  feet  per  mile.  Only  a 
small  section  of  the  northeastern  corner  of  this  basin  lies  within  the 
glacial  area.  Extensive  limestone  areas  underlie  some  of  the  tribu- 
taries which  lie  to  the  south  of  the  main  stream,  and  in  the  Allegheny 
Mountains. 
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The  principal  tributaries  are  Clearfield,  Moshannon,  Sinnemahon- 
ing,  Kettle,  Bald  Eagle,  Pine,  Lycoming  and  Loyalsock  creeks. 

The  principal  towns  in  the  basin  are  Williamsport  and  Lock  Haven 
cities,  and  many  large  boroughs  and  farming  and  mining  villages. 

Many  domestic  water  supplies  are  obtained  from  the  tributaries  of 
the  stream,  but  only  a  few  from  the  parent  stream. 

The  northern  portion  of  the  basin  is  subject  to  a  mean  annual 
precipitation  of  35  to  40  inches,  and  the  southern  part  from  40  to 
45  inches. 

The  discharge  is  measured  at  Renovo  and  Williamsport,  the  sta- 
tions having  been  established  October  1,  1905,  and  March  1,  1895, 
respectively. 


SUSQUEHANNA  BASIN— STATION  NO.    8. 


WEST  BRANCH  SUSQUEHANNA  RIVER  AT  RENOVO,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established,  by  the  United  States  Weather  Bureau, 
on  September  1st,  1905,  and  is  located  on  the  Eighth  Street  Bridge, 
Renovo,  Pa. 

The  channel  is  straight  for  1,000  feet  above  and  3,000  feet  below 
the  station.  Both  banks  are  high  and  not  subject  to  overflow.  The 
bed  is  rocky  and  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge  and  by  wading  at  a  section  2,000  feet  above  the  bridge,  at 
the  foot  of  Third  Street.  The  initial  point  for  soundings  is-  the  left 
end  of  hand-rail,  downstream  side. 

A  standard  chain  gage  is  fastened  to  the  upstream  hand  rail,  near 
the  north  pier,  the  length  of  chain  from  the  bottom  of  the  weight  to  the 
marker  being  41.10  feet.  The  elevation  of  zero  is  637.4  feet  aibove  mean 
sea  level.  Bench  mark  No.  1  is  southwest  corner  of  north  abutment 
of  bridge,  chiselled  in  stone  face  10  feet  above  low  water  mark,  es- 
tablished from  P.  R.  R.  gage  on  north  pier;  elevation  647.4  feet. 
Bench  mark  No.  2  is  a  one  inch  offset  in  the  upstream  corner  of  the 
north  concrete  abutment,  one  foot  above  the  bottom,  with  the  cor- 
ner above  the  projection  chiselled  out;  elevation  8.04  feet  above  gage 
datum.  Bench  mark  No.  3  is  a  chiselled  rod  seat  on  a  projection  in 
the  eleventh  course  down  from  the  bridge  seat  on  the  southwest  end 
of  the  stonework  of  the  north  abutment,  six  inches  below  a  chiselled 
arrowhead ;  elevation  10.77  above  gage  datum.  The  gage  is  read  once 
daily  by  H.  L.  Baird. 
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Gage  heights  were  read  on  the  P.  E.  B.  gage,  which  was  painted  on 
the  upstream  side  of  the  north  pier,  by  voluntary,  observers,  from 
July  1st,  1895,  to  December  31st,  1903.  These  gage  heights  are  not 
considered  reliable  and  have,  therefore,  not  been  published.  Prom 
January  1st,  1904,  to  September  1st,  1905,  no  readings  were  taken 
at  this  station.  From  this  latter  date  the  readings  were  taken  by 
the  U.  S.  Weather  Bureau  observer,  but,  on  account  of  the  unre- 
liability of  the  gage  heights,  to  January  1st,  1908,  due  to  an  error  in 
chain  length,  no  data  is  published  prior  to  1908.  Since  September, 
1908,  the  Water  Supply  Commission  has  obtained  thirteen  discharge 
measurements,  from  which  a  satisfactory  rating  table  has  been  de- 
rived. 

The  following  gage  heights  have  been  furnished  by  the  U.  S. 
Weather  Bureau: 


DISCHARGE  MEASUREMENTS  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER,   AT  RENOVO,   CLINTON  COUNTY,   PENNA. 

(Drainage  Area  2,990  Square  Miles  J 


No. 


Hydrograpber. 


■ 

a 

o 

<*» 

>> 

• 

1 

o 

u 

• 

• 

o 

"3 
> 

» 

J3 

« 

«8 

s 

« 

£ 

« 

as 

■3 

£ 

< 

a 

O 

ft 

Remarks. 


1. 

1908. 
Sept.   10, 

2. 

1900. 
Feb.    20, 

3. 

Feb.    29, 

4. 

Feb.  27, 

5. 

e. 

7. 

May     3, 
May     8, 
Aug.   12, 

8. 

9. 

10. 

1910. 
June   22, 
July    14, 
Nov.   29, 

11. 

12. 

1911. 
Mar.   21, 
Mar.    SI, 

18. 

1912. 
Sept.     8. 

Grant,  

Langenbelm    A    Reck- 

ord. 
Langenbelm    ft    Reck- 

ord. 
Langenbelm   &     Reck- 

ord. 

Reekord __ 

Reckord — 

Grant,    

Langenbelm, 

Ryder,    

Langenhelm 

Langenbelm ,  — 

Reckord,   „ 

Reckord 


Feet. 
120 


Sq.   ft. 
188 


Ft. 
per 
sec. 

1.42 


Feet.  Sec. -ft. 

i 

—0.72,         189 


454 

4138 

0.60 

454 

3890 

5.85 

43* 

8535 

4.95 

400 

400 
117 

4304 

4239 

143 

6.88 
7.18 
1.47 

417 
400 
415 

2290 
1770 
2242 

1.13 
0.40 
1.09, 

7.76 
7.00 
0.05 

8.23 

7.99 

—0.68 


1.41 
0.15 
1.30 


433         3112     2.00,    3.00 
443        32871    2.52     3.85 


426 


2724     1.69     2.49 


Wading  mamt.  2000 
feet  above  bridge. 


27550 
22740 
17483 

29000 
30368 
210  Wading  mamt.  2000 
feet  above  bridge. 


2581 

715 

2448 


6219 


4606 
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DISCHARGE  TABLE   FOR   WEST   BRANCH    SUSQUEHANNA   RIVER  AT 
RENOVO,    CLINTON  COUNTY,    FROM  JAN.    1.    1908. 


■ 

• 

. 

. 

• 

<*» 

4* 

4* 

*» 

«• 

XI 

X3 

• 

n 

JB 

43 

• 

& 

£ 

• 

& 

& 

| 

£ 

JZ 

u 

A 

i7 

A 

u 

43 

u 

43 

u 

•3 

OS 

•3 

as 

08 

5f 

§ 

00 

CO 

OS 

JB 

§ 

JC 

on 

OS 

43 

c 

G 

i 

s 

e 

ft 

o 

5 

c 

s 

Feet. 

Sec. -It. 

Feet. 

Sec. -It. 

Feet. 

Sec. -ft. 

1 

Feet. 

See. -ft. 

Feet. 

Sec. -ft. 

—1.10 

80 

.80 

8280 

.70 

11070 

.50 

26200 

.80 

46050 

—1.00 

100 

.90 

8420 

.80 

12060 

!           .60 

26850 

.40 

46900 

—0.90 

126 

2.00 

8620 

.90 

12460 

|           .70 

27500 

.50 

47760 

—.80 

155 

.10 

3820 

5.00 

12990 

.80 

28150 

.60 

48600 

—.70 

190 

.20 

4020 

.10 

18260 

.90 

28800 

.70 

49500 

—.60 

230 

.80 

4240 

.20 

18680 

8.00 

29450 

.80 

50400 

—.60 

280 

.40 

4460 

.30 

14100 

.10 

80100 

.   .90 

51800 

—.40 

340 

.50 

4690 

.40 

14550 

.20 

80750 

11.00 

52250 

-.30 

400 

.60 

4990 

.50 

16000 

.80 

81400 

.10 

58200 

—.80 

470 

.70 

6180 

.60 

15500 

.40 

82100 

.20 

54160 

—.10! 

540 

.80 

5440 

.70 

16000 

.50 

32800 

.80 

66100 

0.00; 

020 

.90 

5710 

.80 

16500 

.60 

88500 

.40 

56060 

.10 

700 

*  3.00 

5980 

.90 

17000 

.70 

84200 

.60 

57000 

.20 

790 

.10 

6260 

6.00 

17500 

.80 

84900 

.60 

58000 

.90 

890 

.20 

6540 

.10 

18000 

.90 

85600 

.70 

59000 

.40i 

1000 

.80 

6840 

.20 

18550 

9.00 

80300 

.80 

60000 

.60' 

1120 

.40 

7140 

.30 

19100 

.10 

37000 

.90 

61000 

.00 

1250 

.50 

7440 

.40 

19660 

.20 

87700 

12.00 

62000 

.70 

1890 

.60 

7760 

.50 

20225 

.80 

88450 

.10 

63000 

.80 

1580 

.70 

8080 

.60 

20800 

.40 

89200 

.20 

64100 

.90 

1680 

.80 

8400 

.70 

21400 

.50 

89950 

.80 

65200 

1.00 

1880 

.90 

8740 

.80 

23000 

1            .63 

40700 

.40 

69800 

.10 

1990 

4.00 

9080 

.90 

22600 

1            .70 

41450 

.60 

67400 

.20 

2150 

.10 

9420 

7.00 

28200 

.89 

42200 

.60 

68600 

.80 

2820 

.20 

9780 

.10 

23800 

.90 

42950 

.70 

69800 

.40 

2490 

.80 

10140 

.20 

24400 

10.00 

43700 

.80 

71000 

.50 

2670 

.40 

10520 

.80 

25000 

.10 

44450 

.90 

72200 

.60 

2850 

.50 

10900 

.40 

25600 

.20 

,          45250 

13.0C 

73400 

.70 

3040 

.60 

11280 

i 

1 
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ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH    SUSQUEHANNA 

RIVER  AT  RENOVO,  CLINTON  COUNTY. 

(Drainage  Area  2,990  Square  Miles.) 


MONTH. 


1906. 


January.   . 
February, 
March     ... 
April,     .... 

May 

June,   . 

July.    

August,    .. 
September, 
October,    . 
November, 
December, 


Discharge  in  Second-feet. 


Maximum. 


S02C0 

78400 

78400 

15600 

88600 

18700 

2850 

1120 

840 

280 

280 

12900 


Minimum. 


2490 

2490 

2850 

4400 

4980 

1000 

540 

280 

100 

155 

126 

80 


Mean. 


6840 

9130 
25000 

9420 
14000 

8470 
970 
648 
160 
190 
205 
987 


Run-off. 


Second-feet 
per  square 
mOe. 


The   year, 


January, 
February, 
Marcb ,    . . 

iff" 


1909. 


78400 


84900 

45200 

12900 

101000 


lay 

June,  

July.    

August,    .. 
September, 
October,    . 
November, 
December, 


The  year, 


11700 
9040 
540 
810 
840 
470 
2150 


200 
371 
807 
685 

4910 


80 


1250 
4400 
3280 
4460 
2150 
2150 
470 
210 
140 
112 
230 
190 


5965 


5880 
14800 

6980 
12100 
11900 

4920 

1120 


101000 


112 


January,   . 
February, 
March,    ... 
April,    .... 

May,    

June,   

July,    

August, 

September, 

October 

November, 

December, 


al910. 


62000 


61000 

41400 

9080 

0200 

1250 

400 

4420 

1580 

2670 

17000 


8280 

'4980' 

1830 
1990 
1250 
400 
190 
190 
280 
400 


12400 
8470 

19700 

8900 

3800 

3170 

726 

m 

1100 
•168 
865 

1480 


The   year, 


January,   . 
February, 
March,    ... 
April,    ... 

May 

June,   

July 

August,    .. 
September 
October,    . 
November. 
December, 


1911. 


The   year, 


62000 

9780 

13700 

16500 

5440 

8840 

1250 

9780 

25000 

74600 

14100 

20BOO 


190 


4167 


8280 

12400 

2490 

4830 

2*rm 

61.10 

5440 

11100 

1830 

2800 

1000 

2810 

540 

824 

230 

InOO 

1680 

6750 

2850  , 

10300 

2150 

5580 

2490 

7170 

2.120 
8.064 
8.562 
3.150 
4.888 
1.161 
0.824 
0.188 
0.056 
0.084 
0.069 
0.818 


1.995 


1.950 
4.783 
2.318 
4.047 
3.080 
1.645 
0.875 
0.108 
0.067 
0.124 
0.103 
0.212 


Depth  In 
leches. 


2.444 
8.898 
9.871 
8.514 
5.68(1 
1.295 
0.373 
0.211 
0.068 
0.074 
0.077 
0.891 


27.206 


2.248 
4.981 
2.673 

4.615 
4.589 
1.886 
0.482 
0.125 
0.075 
0.143 
0.115 
0.244 


1.648 


4.147 
1.161 
6.569 
2.977 
1.291 
1.000 
0.243 
0.097 
0.888 
0.190 


21.976 


4.781 
1.209 
7.567 
8.822 
1.488 
1.183 
0.280 
0.112 
0.483 
0.219 


74600 


280 


6980 


0.289 

0.323 

0.495 

0.570 

1.894 

18.960 

=  =:  =  =  2  = 

sssssassss 

4.147 

4.781 

1.615 

1.982 

2.057 

2.871 

8.712 

4.141 

0.986 

1.079 

0.778 

0.862 

0.276 

0.318 

0.502 

0.578 

2.268 

2.519 

3.415 

8.972 

1.896 

2.082 

2.398 

2.766 

-*• 

1.999 

27.160 

'February  7th  to  17th,  frozen:  February  18th  to  27th,  Ice  gorged:  discharge  estimated 
for  entire  month  from  Williamsport  data,  at  3470  second-feet  constant.  December  7th  to  80th. 
frozen:  discharge  estimated  during  this  period  from  WUHamsport  data  at  650  second-feet 
constant. 
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BALD  EAGLE  CREEK. 


DESCRIPTION  OF  BASIN. 

Italil  Eagle  creek,  a  large  tributary  of  the  West  Branch  of  the 
Susquehanna  river  in  Centre  and  Clinton  counties,  drains  an  area 
of  approximately  780  square  miles.  Rising  on  the  southern  boun- 
dary in  the  western  part  of  Centre  county,  it  flows  northeasterly 
through  an  agricultural  valley,  the  adjacent  hills  being  covered  with 
second  growth  timber.  The  valley  gradually  widens  to  a  consider- 
able breadth  as  the  stream  enters  Clinton  county,  continuing  to  its 
mouth  at  Lock  Haven,  the  total  length  being  about  50  miles,  and 
the  watershed  oval  in  shape.  The  valleys  in  this  basin  are  exten- 
sively farmed,  and  contain  numerous  boroughs  and  villages,  while 
the  bordering  ridges  are  nearly  all  covered  with  heavy  second  growth 
timber.  This  creek  rises  at  an  elevation  of  approximately  1,110  feet 
and  in  a  distance  of  about  23  miles  to  Milesburg,  falls  at  the  rate  of 
18  feet  per  mile;  from  this  point  to  the  mouth  the  fall  is  approxi- 
mately 5  feet  per  mile.  The  principal  tributaries  are  Fishing,  Beech 
and  Spring  creeks.  Spring  and  Pishing  creeks  enter  from  the  south, 
draining  a  limestone  section,  and  their  well  maintained  dry  weather 
flow  aids  largely  in  making  the  discharge  of  Bald  Eagle  creek,  in 
such  seasons,  a  most  important  affluent  of  the  West  Branch.  Many 
of  the  smaller  tributaries  are  used  for  domestic  water  supply,  nearly 
all  the  boroughs  and  larger  villages  being  so  equipped. 

The  mean  annual  precipitation  over  the  greater  portion  of  the 
watershed  is  from  40  to  45  inches. 

The  Water  Supply  Commission  of  Pennsylvania  maintains  four 
gaging  stations  in  this  basin ;  at  Catanea,  one  mile  above  the  mouth ; 
at  Beech  Creek  Station;  at  Miles/burg,  and  on  Spring  creek  near 
Belief on te.  The  station  at  Castanea  is  influenced  by  backwater 
from  the  West  Branch  of  Susquhanna  river  during  medium  and 
high  stages,  and  only  the  low-water  discharge  is  available  at  this 
station.  The  discharge  measurements  at  Castanea  will  be  found  on 
page  918. 


SUSQUEHANNA  BASIN     STATION  NO.  9. 


BALD  EAGLE  CREEK  AT  MILESBURG. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  February  6,  1911,  at  the  Pennsylvania  Railroad 
Bridge  No.  53,  over  Bald  Eagle  creek,  at  Milesburg,  300  yards  above 
the  mouth  of  Spring  creek. 

The  channel  above  the  station  is  almost  straight  for  300  feet,  while 
below  the  station  there  is  a  slight  bend  toward  the  northwest  for 
about  500  feet.  The  right  bank  is  high,  steep,  and  rocky;  the  left 
bank  is  low,  but  the  railroad  embankment  prevents  flood  water  going 
around  the  bridge.  The  flood  channel  under  the  bridge  is  115.5  feet 
wide,  abutment  to  abutment.  The  bed  of  the  creek  consists  of  gravel 
and  stones,  and  is  fairly  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  railroad  bridge ;  the  initial  point  for  soundings  being  the  face  of 
the  left  abutment  under  downstream  guard-rail  along  the  tracks. 

A  ten  foot  staff  gage  is  attached  to  the  downstream  side  of  the 
pier,  facing  to  the  left.  The  elevation  of  zero  is  arbitrary  datum* 
Bench  Mark  No.  1  is  cross  "X"  on  top  of  4th  step  from  top  of  left 
downstream  wingwall,  0.9  ft.  in  from  end  of  step,  elevation  6.655  ft. 
above  gage  datum.    The  gage  is  read  twice  daily  by  P.  H.  Haupt. 

Since  the  establishment  of  this  station,  4  discharge  measurements 
have  been  made. 


DISCHARGE    MEASUREMENTS    OF    BALD    EAGLE    CREEK,    AT    MILES- 
BURG,  CENTRE  COUNTY,   PENNA. 

(Drainage  Area  l.}0  Square  Miles.) 


No.       Date. 


Hydrographer. 
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Remarks. 


1. 
2. 


8. 


4. 


1911. 

Mar.    22, 
July    29, 

1912. 
Hay     22, 

Oct.      6, 


Langenheim, 
do 


Beckord 

inger 

Langenbefm, 


ft      Boehr- 


Feet. 

Sq.   ft. 

per 
Ft. 

Feet. 

Sec.-ft.l 

83 
36 

169 
10 

sec. 
0.88 
0.90 

l.S 
O.W 

140 
8.9 

86 
80 

213 
168 

0.71 
0.82 

1    1.4S 
0.62 

152 
48 

Wading  msmt. 


0.6   msmt. 


Gaging  Station  on  Bald  Eagle  Creek,  at  Mllesburg,  Centre  County. 
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DISCIIAKUE  TABLE  FOR  BALD  EAGLE  GREEK,    AT   MILK8BURU, 

CENTRE  COUNTY,   FROM  FEB.  6,   1911. 


«i 

I 

• 

• 

• 

• 

i 

• 

5 
2 

§ 

I 

£ 

* 

g 

AS 

« 

m 

a 

AS 

• 

5f 

OS 

s 

4 

1 

s 

4 

t 

| 

X3 

2 

! 

t 

C 

5 

© 

s 

© 

s 

5 

5 

s 

Feet. 

Sec.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 
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.00 

106 
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21 
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.00 
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.00 

81 

.TO 
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206 
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.90 
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.90 
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.90 
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4.00 
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1.00 
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DISCHARGE  TABLE  FOR  BALD  EAGLE  GREEK,  AT  MILKSBURG, 

CENTRE  COUNTY,  FROM  FEB.  6,  1911. 
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.90 

990 
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ESTIMATED  MONTHLY  DISCHARGE  OF  BALD  EAGLE  CREEK,  AT 

MILESBURG,  CENTRE  COUNTY. 

(Drainage  Area  HO  Square  Mile*.) 


MONTH. 


Discharge  in  Second-feet. 


Maximum. 


1911. 

March,    

April.  

May 

Jane 

July.    

August,  

September,   

October 

November 

December,   


1020 

182 

SMiCi 

17 

•4690 

•bUO 

*15000 

«88 

1600 


Minimum. 


188 

13 

0 

2 

2 

49 

80 

i7 

81 


Mean. 


204 

87* 

61 

60 

6 

120 
451 
042 
188 

272 


Run-oft'. 


Second-feet 
per  square 
mile. 


1.467 
2.664 
0.864 
0.807 
0.04b 

0.867 
8.221 
4.696 
1.843 
1.943 


Depth  in 
inches. 


1.680 
2.972 
0.420 
0.89ft 
0.060 

0.988 
8.694 

5.297 
1.498 
2.240 


'Estimated. 
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SPEING  OEEEK. 


DESCRIPTION  OF  BASIN. 

Spring  creek,  an  important  tributary  of  Bald  Eagle  creek,  drains  an 
area  of  approximately  145  square  miles,  rising  in  the  south  central  part 
of  Centre  county,  and  flowing  in  a  general  northerly  direction  through 
a  rich  and  thickly  inhabited  farming  section,  to  its  mouth  at  Miles- 
burg,  a  distance  of  about  20  miles,  the  basin  being  approximately 
pear  shaped.  Its  course  is  winding,  the  slope  being  rapid  at  the 
headwaters  and  gradually  decreasing  as  the  mouth  is  reached.  There 
are  many  small  tributaries  rising  in  the  well  timbered  mountains,  but 
throughout  a  stretch  of  ten  miles  of  this  stream,  from  above  State 
College  to  Bellefonte,  no  surface  tributaries  enter  it.  Throughout 
this  section  the  valley  and  surrounding  hills  are  underlain  with 
limestone,  sink  holes  being  much  in  evidence,  and  the  drainage  of 
this  part  of  the  watershed  appears  in  numerous  limestone  springs 
close  to  the  creek  banks,  the  largest  of  which  is  Bellefonte  Spring 
at  Bellefonte,  with  a  continuous  flow  of  approximately  9,000,000 
gallons  daily.  The  dry  weather  flow  of  this  creek  is  very  large,  and 
plays  an  important  part  in  maintaining  the  low-water  flow  of  Bald 
Eagle  creek.  In  this  watershed  lie  State  College,  Bellefonte  and 
Centre  Hall  boroughs,  and  many  large  farming  villages,  nearly  all  of 
which  towns  obtain  domestic  water  supply  from  the  upper  tribu- 
taries of  Spring  creek,  while  the  main  stream  is  used  at  numerous 
points  by  small  water-power  installations. 

The  watershed  lies  partly  in  an  area  of  35  to  40,  and  partly  in 
an  area  of  40  to  45  inches  mean  annual  precipitation. 

The  discharge  of  this  stream  has  been  measured  since  February  7, 
1911,  about  one  mile  below  Bellefonte. 


SUSQUEHANNA  BASIN— STATION  NO.  10. 


SPEING  CEEEK  AT  BELLEFONTE. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  February  7,  1911,  on  a  through-truss,  iron,  highway 
bridge,  one  mile  below  Bellefonte. 

The  channel  is  straight  for  300  feet  above  the  station,  but  there  is  a 
bend  to  the  left  80  feet  below.  The  bed  of  the  creek  is  of  gravel  and 
stones,  and  is  fairly  permanent.  Both  banks  are  flat  and  overflow 
during  high  water. 
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Discharge  measurements  are  taken  from  the  downstream  side  of 
the  highway  bridge ;  the  initial  point  for  soundings  being  the  face  of 
the  left  abutment  on  the  downstream  side  of  the  bridge  under  the 
guard-rail. 

A  staff  gage  is  bolted  to  the  downstream  face  of  the  left  abutment 
of  the  highway  bridge.  The  elevation  of  zero  is  arbitrary  datum. 
Bench  mark  No.  1  is  a  chiseled  mark  on  downstream  corner  of 
downstream  edge  of  left  abutment,  elevation  7.56  ft.  above  gage 
datum.    The  gage  is  read  twice  daily  by  J.  H.  Oliger. 

There  is  a  canal  about  300  feet  east  of  the  creek  proper  which  car- 
ries a  very  small  part  of  the  flow  of  the  stream,  most  of  which  is 
leakage  through  the  head  gates.  Discharge  measurements  made  from 
the  concrete  bridge  over  the  canal  indicate  that  the  mean  daily  dis- 
charge is  approximately  6  cubic  feet  per  second  during  the  entire 
year,  which  has,  therefore,  been  added  to  the  daily  discharge. 

Since  the  establishment  of  this  station,  4  discharge  measurements 
have  been  made  of  the  creek  proper  and  the  canal. 


DISCHARGE   MEASUREMENTS   OF   SPRING   CREEK   AT   RELLEFOXTE, 

CENTRE  COUNTY,    PENNA. 
(Drainage  Area  145  Square  Miles.) 
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ESTIMATED   MONTHLY   DISCHARGE   OF   SPRING   CREEK,   AT   BELLE- 

FONTE,   CENTRE  COUNTY. 

(Drainage  Area  145  Square  Mile*). 


MONTH. 


1911. 

March,    

April,   

May 

June 

July.   

August,    

September,    _- 

October 

November     ^ .__ 

December.'  


Discharge  In  Second-feet 

• 

Run-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  In 

mile. 

inches. 

5C0 

281 

288 

1.886 

2.290 

609 

808 

1 

406 

2.788 

3.110 

1020 

284 

1 

818 

2.179 
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2.512 

!               740 

I              221 

1 

286 

1.986 
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2.194 

1               221 

i              » 
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208 

1.421 

1.888 

|               806 

!          ne 
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208 

1.484 
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1.868 

688 

1              207 
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297 

2.048 
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2.286 

!             2890 

800 
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489 
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8.887 

1               471 

!              284 

l 

288 

2.065 

2.292 

|               401 

1 

1              281 

1 

816 

2.172 

2.504 
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SUSQUEHANNA  BASIN— STATION  NO.  11. 


HALD  EAGLE  CREEK  AT  BEECH  CREEK  STATION. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania,  on  June  23,  1910,  at  the  three  span,  pony-truss,  high- 
way bridge,  immediately  above  the  Beech  Creek  Station,  on  the 
Pennsylvania  Railroad. 

The  channel  is  straight  for  450  feet  above  the  station,  with  Beech 
Creek  entering  at  right  angles  from  the  west  immediately  above 
the  bridge,  while  the  channel  below  the  station  is  straight  for  600 
feet.  The  direction  of  the  current  "is  straight  under  the  lower  side  of 
the  bridge.  The  right  bank  is  35  feet  above  the  bed  of  the  creek,  while 
on  the  left  there  are  flats  8  to  10  feet  above  the  bed.  The  bed  of  the 
creek  is  of  rock,  gravel  acid  mud. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge;  the  initial  point  for  soundings  being  the  end  of  the  wooden 
guard-rail  on  the  downstream  side  at  the  east  end  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  guard-rail  in  the  fifth  panel 
from  the  east  end  of  the  upstream  side  of  the  bridge.  The  length  of 
chain  from  bottom  of  weight  to  center  of  marker  is  35.37  feet.  The 
elevation  of  zero  is  arbitrary  datum.  Bench  Mark  No.  1  is  chiseled 
on  the  outer  downstream  corner  of  the  right  bridge  seat,  elevation 
9.085  ft.  above  zero  of  gage.  The  gage  is  read  twice  daily  by  S.  C. 
Mains,  Station  Agent. 

Since  the  establishment  of  this  station,  4  discharge  measurements 
have  been  made.  Owing  to  the  insufficient  number  of  discharge 
measurements,  no  rating  curve  has  been  computed  for  this  sta- 
tion, and  only  the  discharge  measurements  and  daily  gage  heights 
have  been  published. 

DISCHARGE   MEASUREMENTS   OF   BALD    EAGLE   CREEK,    AT    BEECH 

CREEK,   CLINTON  COUNTY,   PA. 

(Drainage  Area  565  Square  Miles). 
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DAILY  MEAN   GAGE   HEIGHTS   OF   BALD   EAGLE   CREEK,    AT   BEECH 

CREEK,    CLINTON  COUNTY,    PA. 


1910. 
Day. 

i 

JUNE.' 
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OCT.  ! 
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DAILY  MEAN   GAGE   HEIGHTS   OF    BALD   EAGLE   CREEK,    AT   BEECH 

CREEK,    CLINTON  COUNTY,    PA. 
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2.99, 
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3.02 
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8.02 
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8.00     2.58,    4.85. 
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8.82 
8.56 
I 
8.85 
3.14 
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2.36 

2.31 
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1.90 
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a  Maximum  7.20  feet  at  7.45  A.  M. 
b  Maximum  4.2  feet  at  7.00  A.  M. 
c  Maximum  4.9  feet  at  6.00  P.  M. 
d  Maximum  4.65  feet  at  6.00  P.  M. 
e  Maximum  8.5  feet  at  6.00  P.  M. 
f  Maximum  10.9  feet  at A.  M. 
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1.70 
1.68 
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1.64 
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1.60 
1.00 
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1.62 
1.64 

1.69 
1.62 
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2.68     3.78 
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4.91; 
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3.80 
8.55 


1.68 

3.78 

1.68 

8.80 

1.65 

3.04 

1.64 

2.89 

1.94 

4.95 

2.86 

4.92 

2.05 
2.44 
2.2* 
9.12 

2.08 
1.99 
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2.12 
3.00 
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1.64  2.61 
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2.94 

1 
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2.90 
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8.26 
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8.02 

9.98 

2.79 

2.94 
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2.92 
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2.90 
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9.46 
8.30 
8.22 
8.14 
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PINE   CREEK. 


DESCRIPTION  OF  BASIN. 

Pine  creek,  one  of  the  major  tributaries  of  the  West  Branch  of 
the  Susquehanna  river,  drains  an  area  of  approximately  975  square 
miles  in  Potter,  Tioga  and  Lycoming  counties.  Rising  in  the  north- 
eastern part  of  Potter  county,  on  the  divide  of  the  Allegheny,  Gene- 
see and  Susquehanna  river  basins,  it  flows  in  a  general  southeasterly 
direction  to  its  mouth  at  Jersey  Shore,  Lycoming  county,  a  distance 
of  approximately  75  miles. 

The  headwaters  are  steep  and  rapid,  flowing  through  narrow  val- 
leys to  Galeton,  Potter  county,  from  which  point  the  creek  continues 
in  a  broader  valley  and  with  less  fall,  passing  through  extensive 
marshy  areas  in  Tioga  county,  where  it  turns  southward  through  a 
deep,  narrow  valley,  with  considerable  fall,  walled  in  on  either  side 
by  high  table  land,  through  which  it  has  cut  a  channel  with  steep 
precipitous  sides,  nearly  to  its  mouth,  where  the  valley  again 
broadens  out.  This  stream  has  many  tributaries,  the  most  im- 
portant being  West  Branch,  Marsh  run,  Babb  creek  and  Little  Pine 
creek.  Practically  the  entire  watershed  is  well  covered  with  second 
growth  timber,  there  being  proportionately  little  cultivated  land. 
The  headwaters  of  Pine  creek  lie  within  the  glacial  area.  There  are 
numerous  small  villages  on  its  basin,  and  a  few  boroughs  of  con- 
siderable size,  some  of  which  obtain  their  water  supply  therefrom. 

The  upper  part  of  the  watershed  is  subject  to  a  mean  annual  pre- 
cipitation of  35  to  40  inches,  while  the  lower  part  lies  in  an  area  of 
from  40  to  45  inches. 

The  discharge  has  been  measured  since  July  15,  1908,  at  Water- 
ville,  13$  miles  above  the  mouth. 


SUSQUEHANNA  BASIN  STATION— No.  12. 


PINE  CREEK  AT  WATERVILLE. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  July  15,  1908,  at  a  single  span,  through-truss  high- 
way bridge  three-fourths  of  a  mile  above  the  railroad  station  at  Water- 
ville. 

The  channel  is  straight  for  1,000  feet  above  the  station,  and  for 
500  feet  below;  there  is  a  riffle  1,000  feet  above  and  one  300  feet  be- 


\ 
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low  the  station.  The  right  bank  overflows  in  extreme  stages,  such 
as  the  flood  of  1665  and  1889,  while  the  left  bank  is  high  and  does 
not  overflow.    The  bed  of  the  creek  is  of  gravel  and  is  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  right  end  of 
the  downstream  handrail. 

A  standard  chain  gage  is  attached  to  the  downstream  handrail  of 
the  bridge.  The  length  Of  chain  from  bottom  of  weight  to  center  of 
marker  is  29.72  ft.  The  elevation  of  zero  is  arbitrary  datum.  Bench 
mark  No.  1  is  a  projection  on  stone  2.7  ft.  in:  from  face  of  right  abut- 
ment, downstream  side  or  wing,  lowest  stone;  dog  mark  on  stone, 
elevation  7.088  feet  above  zero  of  gage;  Bench  mark  No.  2  is  a 
projection  on  stone  8.8  feet  in  from  face  of  right  abutment,  down- 
stream side,  fourth  stone  in  from  face  of  abutment,  fourth  stone  up 
from  ground.    The  gage  is  read  twice  daily  by  Howard  Harris. 

Since  the  establishment  of  this  station,  29  discharge  measure- 
ments have  been  taken. 

DISCHARGE    MEASUREMENTS    OF    PINE    CREEK,    AT    WATERVILLE, 

LYCOMING  COUNTY,    PENNA. 

(Drainage  Area  750  Square  Miles.) 
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DISCHARGE  TABLE  FOR  PINE  CREEK,   AT   WATERVILLE.  LYCOMING 

COUNTY,  FROM  JULY  16,  1908. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  PINE  CREEK,  AT 

WATERVILLE,  LYCOMING  COUNTY,  PENNA. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  PINE  CREEK,  AT  WATER- 

VILLE,    LYCOMING  COUNTY. 

(Drainage  Area  750  Square  Miles.) 


MONTH. 


Discharge  In  Second- feet. 


Run-off. 


Maximum. 


1008. 

August _ 

September 

October,    

November 

December,    — 


1009. 

January 

February,    -. 

March,     

April 

May. 

June - -. 

July 

August 

September, 

October 

November 

December,     

The  year, 


1010 

January*  

February, 

March, 

April,    

May.     

June 

July 

August      

September,    

October,    

November _. 

December,    

The  year,  


aim. 

January,    

February 

March,    

April 

May.    

June,    __ 

July.    

August 

September,    

October 

November    — 

December, 

The  year 


686 

280 
400 
180 
400 


14200 

8880 

2165 

12200 

26280 

2880 

465 

95 

660 

400 

96 

1015 


26260 


7675 

1S600 

14830 

28670 

2660 

1245 

375 

130 

870 

175 

825 

3250 


Minimum. 


Mean. 


Second-feet 
per  square    Depth  In 
mile.  inches. 


95 
26 
60 
60 
60 


386 

740 

605 

1216 

400 

836 

84 

40 

25 

60 

40 

40 


192 
60 

116 
81 

262 


0.256 
0.067 
0.168 
0.108 
0.350 


2498 


1261 
2587 
2844 
1008 

188 
56 

210 

197 
69 

285 


3.331 

3.904 

1.681 

8.894 

3.792 

1.837. 

0.251 

0.075 

0.280 

0.268 

0.079 

0.880 


0.205 
0.075 
0.176 
0.121 
0.404 


26 


1172 


1.568 


400 

400 

1245 

375 

495 

260 

75 

25 

60 

50 

80 

176 


1242 

1891 

4186 

3263 

1297 

725 

177 

64 

125 

84 

ISO 

503 


28570 


26 


17791 
1761 
6360 


1266 
3680 
195 
2471 
4630 
2500 
1870 
8894 


1187 


559 

1891 

607 

817 

465 

1367 

1055 

2280 

291 

620 

215 

657 

64 

126 

52 

287 

808 

897 

662 

1224 

486 

897 

602 

1822 

1.666 
2.481 
6.581 
4.336 
1.780 
0.067 
0.286 
0.085 
0.167 
0.112 
0.173 
0.671 


3.840 
4.066 
1.038 
8.776 
4.371 
1.492 
0.289 
0.086 
0.812 
0.308 
0.088 
0.438 


20.997 


1.516 


17791 


52 


1027 


2.621 

1.069 

1.828 

2.973 

.827 

.W6 

.168 

.383 

1.196 

1.682 

1.183 

1.768 


1.370 


1.909 
2.5S3 
6.434 
4.838 

1  ■Wl 

1.079 
0.272 
0.098 
0.186 
0.129 
0.193 
0.773 


20.483 


2.906 
1.134 
2.108 
8.817 

.968 
.978 

.194 
.442 
1.835 
1.881 
1.320 
2.038 


18.696 


ft  lee  gorge  January  1-14  causing  baekwater.    Estimated  from  ratio  to  West  Branch  Susque- 
hanna River  at  Willi amsport. 
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LYCOMING  CREEK. 


DESCRIPTION  OF  BASIN. 

Lycoming  creek,  a  tributary  of  the  West  Branch  of  the  Susque- 
hanna river,  in  the  central  part  of  Lycoming  county,  drains  an  ap- 
proximate area  of  275  square  miles.  Rising  in  the  southwestern  cor- 
ner of  Bradford  county,  it  flows  in  a  general  southerly  direction 
through  Bradford,  Tioga  and  Lycoming  counties,  a  distance  of  34 
miles,  to  its  mouth,  a  short  distance  above  Williamsport.  The  up- 
per portion  of  this  stream  and  its  tributaries  lie  within  the  glacial 
area,  in  a  sparsely  inhabited  region,  well  covered  with  second  growth 
timber,  the  valleys  being  generally  narrow,  the  side  hills  high  and 
steep,  and  the*  fall  rapid.  Throughout  the  lower  section  the  valley 
is  wide  and  the  stream  flows  with  slight  fall  through  an  agricultural 
region.  There  are  numerous  small  tributaries,  the  largest  being 
Roaring  Branch.  Only  a  few  villages  lie  along  this  stream,  the 
larger  being  near  the  mouth.  This  creek  and  its  tributaries  are 
used  to  some  extent  for  power  purposes  by  grist  mills. 

The  mean  annual  precipitation  over  the  greater  portion  of  this 
watershed  is  from  40  to  45  inches. 

The  discharge  of  this  creek  has  been  measured  since  July  14,  1908, 
at  Bridge  No.  2  of  the  Northern  Central  Railroad,  3  miles  above  the 
mouth. 


SUSQUEHANNA  BASIN— STATION  NO.   13. 


LYCOMING  CREEK  AT  BRIDGE  NO.  2,  NEAR  WILLIAMS- 
PORT 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  July  14,  1908,  in  co-operation  with  the  Northern 
Central  Railroad  Co.,  at  a  single  span,  steel,  through-truss,  highway 
bridge,  just  above  the  Northern  Central  Railroad  Bridge  No.  2, 
about  3  miles  from  Williamsport.  It  is  the  second  highway  bridge 
above  the  mouth,  the  Northern  Central  Railroad  bridge  crossing  the 
creek  on  a  skew  about  200  feet  below  the  station. 

The  channel  is  straight  for  one-fourth  mile  above  the  station,  and 
is  straight  for  several  hundred  feet  below,  with  a  riffle  about  600 
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feet  below.  Both  banks  are  high  and  only  overflow  during  extreme 
high  water.  The  bed  is  of  rocks,  gravel  and  clay,  and  is  fairly  per- 
manent. The  current  is  sluggish  and  the  channel  deep.  A  fish  dam 
300  feet  downstream  was  partially  destroyed  in  the  fall  of  1908,  and 
entirely  destroyed  during  the  summer  of  1910. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge  during  high  stages,  and  by  wading  just  below  the  bridge 
during  low  stages  of  the  creek.  The  initial  point  for  soundings  is 
edge  of  bridge  seat  on  downstream  side  of  the  left  abutment. 

A  standard  chain  gage  is  bolted  to  the  lower  chord  eyebar  on  the 
upstream  side  of  the  bridge.  The  length  of  chain  from  bottom  of 
weight  to  center  of  marker  is  19.41  feet.  The  elevation  of  zero  is 
arbitrary  datum.  Bench  Mark  No.  1  is  on  right  abutment,  upstream 
face,  furtherest  upstream  point  on  top  of  projecting  course,  8th 
course  down  from  bridge  seat,  elevation  8.184  ft.  above  gage  datum. 
Bench  Mark  No.  2. is  on  left  abutment,  upstream,  corner  of  2nd 
course  from  bottom,  course  being  only  fl  inches  thick,  elevation 
5.872  ft.  a1)ove  gage  datum.  The  gage  is  read  twice  daily  by  the  Track 
Walker  of  the  Northern  Central  Railroad  Co. 

On  account  of  the  change  in  channel  conditions,  due  to  the  fish 
dam  wbich  existed  below  the  station,  two  rating  curves  have  been 
used  during  low  water. 

Since  the  establishment  of  this  station,  25  discharge  measurements 
have  been  made. 


DISCHARGE  MEASnREMENTS  OF  LYCOMING  CREEK,  AT  BRIDGE  NO. 

2,   LYCOMING  COUNTY,   PENNA. 

(Drainage  Area  268  Square  Miles.) 


Hydrographer. 


• 

a 
c 

m 

• 

** 

I 

"35 

£ 

*-« 

> 

JZ 

u 

a 
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09 

*» 

S3 

a 

9 

£ 

5 

ft 
< 

3 

es 

Ob 

5 

Remarks. 


1908. 
July    14, 

2     Aug.    11, 
Oct.     19, 

1900. 
Peb.    25, 
5  (  Aug.    10, 

I 


Grant, 

do. 
do. 


Langenhelm, 
Grant, 


Pt. 

Feet. 

Sq.   ft. 

per 
sec. 

Feet. 

Sec. oft. 

67 

76 

1.12 

2.80 

85 

65 

86 

1.45 

2.88 

125 

60 

52 

0.89 

2.60 

46 

US 

1007 

S.Ofl 

9.06 

8118 

56 

53  , 

i 

i 

0.59 

2.50 

81 

Wading    msrat.    be- 
low B.  E.  bridge, 
do. 
do. 


Wading    msmt.    be- 
low B.  B.  bridge. 
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DISCHARGE  MEASUREMENTS  OF  i.YCOMING  CREEK,  AT  BRIDGE  NO, 

2,    LYCOMING    COUNTY,    PEN NA.— Continued. 

(Drainage  Area  268  Square  Miles  J 


No. 


Date. 


Hy&ogrspber. 


• 

a 
o 

+3 

8 

• 

| 

• 

"5 

• 

S 

* 

a 

.a 

C9 

JC 

! 

OS 

* 

Gag 

Rem  aria. 


o 
7 
8 

10 
11 
12 
13 
14 
15 
IS 
17 
18 
19 
20 


21 


24 


25 


1910. 
Mar.  1, 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


1. 

•> 

S. 
3, 
4. 
4, 

5, 

5. 

6, 
7, 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 

April  20, 

June  20, 

July  10, 

1911. 

Mar.  23, 

Mar.  31, 

April  1, 

April  l, 

1912. 

May  21, 


Langenheim, 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 
Byder,    


Langenheim, 
Beckord,    ... 

do. 

do. 


do. 


Feet. 


143 
143 
148 
143 
143 
143 
138 
188.7 
137 
137.3 
137.7 
143 
143 
124 
48 


128 
126 
124 
124 


124 


Sq.    ft. 


1149 

1178 

1107 

1221 

1064 

1106 

951 

991 

894 

923 

937 

1150 

1177 

730 

51 


698 

764 
706 
705 
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ESTIMATED  MONTHLY  DISCHARGE  OF  LYCOMING  CREEK,  AT  BRIDGE 

NO.  2,  LYCOMING  COUNTY. 

(Drainage  Area  268  Square  Miles,) 


MONTH. 


Discharge  in  Second-feet. 


Maximum.    Minimum.      Mean 


1908. 


August,  ... 
September. 
October,    .. 
November, 
December, 


January,    ... 
February. 

March,  

April 

May, 

June, 

July.    

August,   

September,    . 

October     

November,  .. 
December,    .. 


1909. 


1800 
8065 
1260 
5845 
6485 
3390 
90 


131 
46 
242 
144 
140 


The  year. 


1910 

January,  

February 

March 

April,    

May 

June,  _» 

July 

August,    

September,    

October, 

November,   

December, _. 

The  year    


Bun-off. 


Second-feet 
per  square 
mile. 


0.489 
0.172 
0.908 
0.687 
0.529 


676 
1484 
698  I 
1171 
957 
766 

44 

25 

13 

20 

19 
169 


2.522 
6.351 
2.604 
4.869 
8.671 
2.858 
0.164 
0.098 
0.048 
0.076 
0.071 
0.681 


Depth  in 
inches . 


0.564 
0.192 
1.041 

0.699 
0.602 


2.907 
6.571 
8.002 
4.876 
4.117 
3.189 
0.189 
0.107 
0.053 
0.087 
0.079 
0.727 


499 


1.863  . 


24.903 


505 

1.884 

272 

1.015 

1480 

5.622 

1196 

4.450 

392 

1.468 

642 

2.022 

95 

0.354 

57 

0.213 

66 

0.246 

58 

0.198 

57 

0.218 

74 

0.276 

2.172 
1.057 
6.866 
4.976 
1.687 
2.266 
0.408 
0.246 
0.275 
0.228 
0.288 
0.318 


899 


1.489 


January.  ., 
February,  . 
March,   ... 

April 

May 

June 

July,   ...... 

August,   ... 
September, 
October,    . 
November, 
December,  , 


1911. 


The  year. 


1710 

820 

320 

1*5 

1350 

125 

2160 

845 

1218 

60 

2*00 

00 

00 

42 

425 

42 

1260 

70 

1350 

126 

966 

126 

1305 

160 

667 

204 

488 

1566 

198 

74 

49 

82 

249 

450 

848 

417 


2.489 
0.761 
1.802 
5.843 
0.720 
0.276 
0.188 
0.306 
0.929 
1.679 
1.298 
1.556 


20.226 


2.870 
0.792 
2.077 
6.519 
0.830 
0.808 
0.211 
0.868 
1.037 
1.936 
1.448 
1.794 
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SUSQUEHANNA  BASIN— STATION  No.  14. 


WEST  BRANCH  OF  SUSQUEHANNA  RIVER  AT  WILLIAMS 

PORT. 


DESCRIPTION  OF    STATION. 

This  station  was  established  by  the  United  States  Weather  Bureau 
on  March  1,  1895,  at  the  Market  Street  bridge,  Williamsport. 

The  channel  is  about  1,000  feet  wide  at  the  station,  broken  by  four 
piers.  It  is  straight  for  one-half  mile  above  to  a  low  wooden  dam, 
while  below  it  is  straight  for  several  hundred  feet.  Both  banks  are 
high  and  rocky  and  do  not  overflow.  There  is  a  fair  velocity  except 
at  low  stages,  when  wading  measurements  are  made  just  below 
the  dam  above  the  bridge.  The  bed  is  of  rock  and  gravel,  and  fairly 
permanent. 

Discharge  measurements  are  taken  from  the  upstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  face  of  the 
left  abutment. 

A  standard  chain  gage  is  fastened  to  the  upstream  handrail  in 
the  first  span  from  the  left  end.  The  length  of  chain  from  bottom 
of  weight  to  center  of  marker  is  40.24  feet.  The  elevation  of  zero  is 
arbitrary  datum.  Bench  Mark  No.  1  is  cut  in  face  of  left  abutment, 
10.00  feet  above  gage  datum.  The  gage  is  read  once  daily  by  Henry 
H.  Guise,  Clerk  in  the  City  Engineer's  Office. 

Since  the  establishment  of  this  station,  29  discharge  measure- 
ments have  been  made. 


DISCHARGE     MEASUREMENTS     OF     WEST     BRANCH     SUSQUEHANNA 
RIVER,    AT    WILLIAMSPORT,    LYCOMING    COUNTY,    PA. 

(Drainage  Area  5680  Square  Miles.) 


Hydrographer. 


• 

a 

m 

o 

+> 

• 

*j 

*» 

CI 

xz 

8 

DO 

O 

"3 

£ 

«M 

> 

a 

*4 

JQ 

o 

OS 

*» 

04 

c 

<D 

•G 

•o 

3 

ej 

M 

V 

mm 

9i 

S3 

CO 

Be 

< 

8 

© 

5 

1 

2 

10O1. 
Aug.    19, 
Oct.     25, 

3 

4 

1902. 
April   20, 
Sept.   18, 

Paul, 
do. 


Paul, 
do. 


1.80 
0.54 


Feet. 

0.90 
0.66 


3.90 
0.41 


Sec. -ft. 

1,982 
1,807 


9,818 
1,006 


Remarks. 
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DISCHARGE     MEASUREMENTS     OF    WEST     BRANCH     SUSQUEHANNA 
RIVER,   AT   WILLIAMSPORT,    LYCOMING    COUNTY,    PA.— Continued. 

(Drainage  Area  06SO  Square  Miles.) 


No. 


Date. 


Hydrograpber. 


ft 

a 

■ 

O 

o 

*» 

• 

s? 

•** 

IS 

O 
1 

"55 

XJ 

3- 
SB 
-I 
09 

JS 

o 

<t 

+* 

tf 

a 

« 

* 

•o 

© 

CO 

be 

fc 

0) 

as 

c 

Remarks. 


1908. 

5  Mar.     0, 

6  April     3, 

7  June     4, 

8  June    27, 

9  Oct.      7, 


Murphy,   . 

do. 
Hoyt.    ... 
Waiker,  . 
Sawyer,  .. 


1904. 

10  July    19.  Taylor, 

11  Sept.  14,  Hoyt,  . 

12  Sept.  30,  do. 


1        1905. 

13  Mar.  22, 

14  Mar.  22, 

15  Mar.  23, 
lt>  Mar.  23, 
1?  ,  Mar.  24, 
18     Mar.  25, 

Mar.  28, 

Mar.  SI, 


19 
20 
21 


Coins  tock, 

do. 

do. 

do. 

do. 

do. 
Harley,   ... 

do. 


July      7,  ,  Grover  ft  Biggi. 


1906. 
22     June    30, 


23 


1907. 
July    23. 


U.  S.  G.  S., 


Horton, 


24  :  Oct.    14,     Grant, 


1906. 

25  Feb.    10, 

26  Mar.    20, 

27  Sept.     7, 


28 
29 


1910. 
April   26, 


Grant  ft  Ryder,  ... 
Gannett  &  Langen- 

beixn. 
Grant,   


Langenbelm, 


1912. 
May    23.  '  Boehringer  ft  Reck- 
ord. 


iq.  ft 

8,629 
6,840 
2,769 
fc,130 
3,270 


Pt. 

i 

per 

Feet. 

Sec. -ft. 

sec. 

2.80 

7.12 

24,138 

2.14 

6.24 

14,675 

0.70 

0.85 

1,954 

2.2? 

0.40 

20, 4  JO 

1.08 

1.77 

3,525 

935 

935 
itfo 
[too 
935 
935 
035 
783 


744 


3,874 

1.U9 

2.07 

4,220 

2,550 

0.53 

1  0.52 

•    1,340 

J  ,040 

0.67 

1.10 

I     2.000 

10,580 

5.23 

15.82 

80.780 

16,190 

5.09 

16.47 

82,350 

13.480 

4.30 

12.04 

57.900 

14,190 

4.38 

13.83 

02,150 

12,150 

3.81 

11.05 

40,250 

12,060 

3.04 

10.98 

48,900 

11,140 

3.57 

10.12 

89,730 

8,022 

2.78 

6.92 

22,380 

3,970 

1.06 

2.26 

4,179 

3,020     0.66     1.27       2,360 


722  i  3,570 

706  3,860 

i 

I 

034  '  17,425 

934  17,694 

228  373 

942  '  18,241 

894  0,055 


0.78     1.39 
0.87  ,  1.72 


2,780 
3,850 


5.09  10.32  >  99,118  j  Float    Measurement. 

5.39  10.84     96,418  '  Surface    measurement. 

1.04     0.29  *       014  ,  Wading       measurement 
I  I      500  Jeet  belo*  dair. 

i  i 

5.40  17.23     98,402  j 


1.86    4.47  '  11,290    Surface    measurement. 
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DISCHARGE    TABLE   FOR   WEST    BRANCH    SUSQUEHANNA   RIVER   AT 
WILLIAMSPORT,   LYCOMING  COUNTY,   FROM  MARCH  1,   1895,   TO 

DEC.  31,  1911. 


X3 

e 
Ml 

tt 

O 


CM 


1 


£3 
Oft 

J3 

o 
* 

o 


00 


o 


Ob 


© 
O 


f  66ta. 

0.10 
.20 
.80 
.40 
.50 
.00 
.70 
.80 
.90 

1.00 
.10 
.20 
.80 
.40 
.50 
.00 
.70 
.80 
.90 

2.00 
.10 
.20 
.80 
.40 
.50 
.00 
.70 
.80 
.90 

3.00 
.10 
.20 
.80 
.40 
.50 
.00 
.70 
.80 
.90 

4.00 
.10 
.20 
.80 
.40 


Sec. -ft.. 

356 
525 
700 
875 
1066 
1235 
1420 
1606 
1785 
1070 
2165 
2840 
2625 
2710 
2900 
8095 
8290 
8490 
8695 
8905 
4116 
4826 
4575 
4826 
5075 
5826 
5600 
5875 
6150 
6425 
6710 
7000 
7800 
7620 
7960 
8800 
8650 
9000 
9850 
9700 
10075 
10450 
10830 
11225 


Feet. 

.50 
.60 
.70 
.80 
.90 

5.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

6.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

7.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

8.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70 


Sec. -ft. 

11620 
12020 
12430 
12850 
13*275 
13700 
14126 
14550 
14985 
15425 
15900 
16375 
16850 
17325 
17810 
18300 
18780 
19260 
19740 
20220 
20700 
21185 
21670 
22155 
22640 
23125 
23620 
24115 
24610 
25106 
25600 
26120 
26640 
27160 
27680 
28200 
28720 
29240 
29760 
30280 
80800 
31885 
31870 


Feet. 

-80 
.JO 
9.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70 
.40 
.90 

10.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

11.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

12.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 


Sec. -ft. 

32405 
32940 
S347J 
34035 
34595 
35155 

83?  i;- 

36275 
86840 
37406 
87070 
38585 
89100 
89700 
40300 
40000 
41500 
42100 
42720 
43340 
43960 
44580 
45200 
45860 
46660 
47240 
47920 
48600 
49840 
60080 
50820 
51560 
52300 
58080 
53860 
54640 
55420 
56200 
57000 
57800 
"£000 
59400 


Feet. 

13.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

14.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

15.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

16.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

17.00 
.10 


w 

00 

.a 

Otl 


Sec.-ft. 

60200 
61040 
61880 
62720 


64400 
65800 
66200 
67100 
68000 
68900 
69610 
70720 
71680 
72540 
73450 
74380 
75810 
76240 
77170 
78100 
79060 
80020 
80980 
81940 
88900 
88900 
84900 
86900 
86900 
87900 
88900 
89000 
90900 
01900 
92900 
98920 
94940 
96960 
96080 
98000 
99040 


& 

08 

© 


3 


so 


Feet. 


Sec.-ft. 


.20 

100080 

.30 

101120 

.40 

102160 

.50 

103200 

.60 

104241 

.70 

105280 

.80 

106820 

.90 

107860 

18.00 

108400 

.10 

109480 

.20 

110560 

.30 

111640 

.40 

112720 

.50 

113800 

.60 

114920 

.70 

116040 

.80 

117160 

.90 

118280 

19.00 

119400 

.10 

120520 

.20 

121640 

.80 

122760 

.40 

128880 

.50 

125000 

.60 

126140 

.70 

127280 

.90 

129660 

.80 

128420 

20.00 

180700 

.10 

133861 

.20 

133(120 

.80 

184180 

.40 

136340 

.50 

1366(H. 

.60 

187676 

.70 

138650 

.80 

140025 

.90 

141200 

21.00 

142375 

.10 

143550 

30 
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ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER,    AT   WILLIAMSPORT,    LYCOMING    COUNTY,    PA. 

(Drainage  Area  5680  Square  Miles.) 


Discharge  In  Second-feet. 


MONTH. 


1806. 

March 

April,   

May 

June 

July,  - 

August,    .—_.——_._.  •.. . — . — 

September,    

October,    _ 

November,    

December,    


1890. 

January 

February.    __ 

March,   . 

April, 

May.    

June — 

July,   

August,  

September,    

October,    

November,   

December,    

The   year 


Maximum 


Minimum. 


42100 

58900 

10880 

19200 

11020 

8490 

8490 

700 

6710 

28125 


I 


22166 
43900 
68000 
60200 

7960 
23125 
22166 
22640 

8905 
48960 
26600 
18700 


10460 
4825 
8006 
625 
410 
410 
410 
410 
410 
525 


Bun-off. 


Mean. 


Second-feet 

per  square 

mile. 


20157 

19228 

6865 

8808 

2708 

1688 

825 

494 

1288 


2525 
2900 
8905 
8650 
1970 
2840 
8095 
1065 
700 
1420 
4115 
2525 


5650 

10612 

13807 

19408 

3681 

7881 

6123 


8.540 

8.886 

.946 

.562 

.498 

.297 
.146 
.087 
.217 
.768 


Depth  in 
Inches. 


January,  .. 
February, 
March.     ... 

April 

May 

June    

July, 

August,  ... 
September, 
October,  .. 
November, 
December,  . 


1897. 


68000 


9850 

32405 

47240 

82405 

82406 

4825 

12850 

7960 

4825 

1785 

16850 

id6640 


700 


2710 
2900 

6710 
5600 
8905 

1970 

1420 

1605 

440 

700 

875 

3906 


1942 

12605 

8634 

6118 


8402 


4786 

9300 

24468 


.977 
1.851 
2.848 
3.416 

.648 
1.291 
1.078 
1.096 


2.219 
1.520 
1.076 


4.092 

3.777 
1.090 
.649 
.563 
.842 
.162 
.100 

.242 
.860 


1.126 
1.996 
2.701 
8.812 

.747 
1.440 
1.248 
1.264 

.264 

2.558 

1.698 

1.241 


1.479 


The  year. 


47240 


440 


1898 

January 

February,     

March _. 

April 

May _ 

June, 

July     - 

August,    

September 

October,  

November,  

December,   

The    year,     


88685 

80280 

142375 

81870 

19740 

7960 

3906 

22155 

2155 

3347b 

35716 

29760 


8290 
4115 
5875 
5600 

6150 
1970 
1066 
1785 
875 
1055 
3490 
2525 


14067 
2874 
8257 
8507 
1483 
1057 
6695 

11865 


20.088 


.848 

.072 

1.697 

1.705 

4.807 

4.985 

2.400 

2.678 

2.475 

2.854 

.506 

.566 

.673 

.661 

.617 

.711 

.261 

.291 

.186 

.216 

1.161 

1.295 

2.004 

2.310 

142375  : 


875 


8033 

1.414 

10.222 

"•  ^^  ^^  ■      — "■  — 

3  SSSS_ 

saesesscs 

15242 

2.684 

8.094 

12068 

2.122 

2.210 

28900 

6.088 

5.866 

12645 

2.226 

2.484 

10604 

1.849 

2.132 

4120 

.725 

.809 

1867 

.329 

.379 

4809 

.750 

.875 

1828 

.888 

.260 

7107 

1.251 

1.442 

8278 

1.457 

1.686 

7410 

1.805 

1.505 

9480 

1.669 

98.682 

433 

ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER,    AT    WILLIAMSPORT,    LYCOMING    COUNTY,    PA. 

(Drainage  Area  5680  Square  Miles.) 


MONTH. 


January,   . 
February. 

March, 

April.   

May 

June,   

July 

August,  ... 
September. 
October,  .'. 
November, 
December,  . 


81699. 


Discbarge  in  Second-feet. 


Maximum. 


28200 

29700 

61040 

27160 

24610 

4825 

3290 

5076 

2900 

1065 

9000 

25600 


Minimum. 


Run-off. 


ffean 


The  year, 


January,   . 
February. 
March,    ... 

April 

May 

June.   . 

July 

August.  ... 
September, 
October,  .. 
November. 
December/ 


D1900. 


61040 


60200 

87970 

45200 

22640 

9700 

7960 

8290 

1970 

1605 

3490 

98000 

24115 


11945 

9105 

26808 

15542 

7320 

2548 

1562 

1090 

1684 

746 

5587 

9173 


Second-feet 

per  square 

mile. 


2.108 
1.608 
4.682 
2.786 
1.289 

■  V9C7 

.278 
.192 


.181 

.984 

1.615 


The  year. 


January,   

February,   ... 
March,    .-.— . 

Iff: :::::-: 

June 

July     

August 

September,   .. 

October 

November,    .. 
December,   ... 


1901. 


The  year,  .. 


January,   

February, 

March,    

April.  

May.    

June 

July, 

August, 

September,   

October, 

November, 

December, 


1902. 


The  year,  .. 


98000 


11620 

5075 

46560 

80020 

68900 

87970 

6710 

27160 

22155 

8905 

21670 

182672 


182672 


21670 

44518 

148550 

93920 

7620 

10880 

48060 

18700 

5875 

10075 

8695 

48840 


5075 
5875 
5075 
83T 

8290 

1605 

1055 

440 

428 

440 

1420 

8490 


7712 


18186 

18780 

15650 

18986 

4760 

8874 

1866 

1075 

662 

1616 

8625 

8443 


1.368 


2.821 

2.426 

2.755 

2.462 

.838 

.682 

.829 

.189 

.117 

.285 

1.501 

1.486 


423 


1970 
1786 
1785 
9700 
8490 
5325 
1420 
1420 
2840 
1285 
875 
3490 


876 


8095 
8490 
8650 

4575 
2710 
1970 
6710 
875 
525 
1785 
1605 
1970 


148550 


525 


7285 


5037 

2886 

19928 

25909 

14619 

12180 

2786 

6907 

6146 

1941 

4098 

18656 


1.283 


0.887 

.499 

3.506 

4.561 

2.574 

2.186 

0.482 

1.216 

1.062 

.842 

.721 

3.820 


10095 


1.777 


Depth  In 
inches. 


2.425 
1.669 
5.340 
3.058 
1.486 

.500 
.815 

.2a 

.822 

.151 

1.006 

1.862 


18.442 


2.676 

2.526 

8.176 

2.747 

.966 

.761 

.879 

.218 

.131 

.829 

1.675 

1.713 


17.297 


1.033 

.520 

4.042 

5.089 

2.967 

2.883 

.555 

1.402 

1.207 

•  tXH 

.804 

3.828 


24.214 


6967 


18968 
4641 
8260 

19667 
4727 
1487 
8877 
2288 

12095 


10148 


1.227 

1.448 

6.892 

3.888 

.799 

.672 

3.443 

.882 

.262 

.594 

.408 

2.129 


1.787 


1.415 
1.608 
7.860 
3.724 

.921 
.638 

8.969 
.969 
.292 
.686 
•  44tf 

2.455 


24.884 


a  Low-water  gage  heights  unreliable, 
b  Low-water  gage  heights  unreliable. 


MInimum8  not  available. 
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INTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  SUSQUEHANNA 
ESTIM   RIVER AT WILLI "aMSPORT,    LYCOMING    COUNTY,    PA. 

(Drainage  area  5680  square  miles). 


Discharge  in  Second-feet. 


Run-off. 


MONTH. 


Maximum.    Minimum.      Mean. 


Second-feet 

per  square 

mile. 


1006. 


January, 
February, 
March,     ... 

April 

May 

June 

July     

August, 
September, 
October,  .. 
November, 
December, 


45200 
87900 
98758 
50060 

4826 
84590 
28200 
24115 
17325 
27180 
52300 

4825 


The  year, 


98728 


1904. 


January.    . 
February, 
March.    ... 
April.    .... 

May,    

June,     

July.    

AURU8t,      .. 

September, 
October,  .. 
November, 
December, 


The   year, 


02720 

2710 

8800 

42100 

4825 

10066 

106400 

5600 

84847 

96960 

7000 

29653 

27160 

5075 

11945 

18780 

9290 

7037 

28720 

1970 

6039 

2340 

700 

1338 

2155 

525 

917 

8290 

1055 

212) 

1970 

1055 

1456 

15900 

525 

215S 

108100 


525 


9080 


January,    . 
February, 
March,    ... 

April 

May 

June,    

July 

August.    _. 
September, 
October.   . . 
November, 
December 


1905. 


87405 

6150 

112720 

19740 

10450 

18800 

20700 

17810 

7960 

21185 

25105 

96960 


5600 
8290 
4825 
7300 
8490 
3095 
8096 
1525 
1605 
1420 
3096 
3905 


The  year, 


January,    . 
February, 

March, 

April 

May,  

June,   

July 

August.   ... 
September, 
October,  .. 
November, 
December, 


1906. 


112720 


47930 

8650 
U2940 
48960 
29760 
14550 

7960 
16850 

5600 
10B50 

9860 
14450 


The*  year. 


47020 


1420 


5600 

2840 
2840 
6710 
8290 
2840 
875 
2155 
1420 
1605 
8096 


13991 
4169 
29305 
11849 
5877 
8198 
6476 

OOoD 

8511 

6434 

5408 

18826 


1.998 


1.565 

1.770 

6.047 

S.wo 

2.103 

1.289 

1.06S 

.285 

.161 

.375 

.256 

.880 


1.698 


9881 


14075 
4096 
7484 

22049 
7507 
5171 
2616 
4759 
2359 
4890 


2.463 

.734 
5.170 
lilW 
1.035 
1.449 

.064 
1.038 

.618 
1.188 

.951 
8.227 


876 


7191 


1.780 


2.478 

.721 

1.818 

8.882 

l.SESf 

.911 

.448 

.88b 

Alb 

.778 

.874 

1.218 


Depth  In 
inches. 


1.971 
4.494 
6.651 
8.837 

.661 
1.516 
1.966 
1.188 
1.129 
1.691 
1.680 

.679 


20.888 


1.806 

1.000 

0.071 

4.460 

2.425 

1.882 

1.226 

.271 

.180 

.488 

.286 

.488 


21.776 


2.840 
.764 
5.960 
2.220 
1.198 
1.611 

1.111 
1.191 
.690 
1.800 
1.081 
8.720 


28.676 


2.857 

.761 

1.590 

4.831 

1.624 

1.016 

.611 

.966 

.468 

.891 

.976 

1.4 


17.210 
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ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  SUSQUEHANNA 
RIVER,    AT    WILLIAMSPORT,    LYCOMING    COUNTY,    PA. 

(Drainage  area  5680  square  miles). 


MONTH. 


Discbarge  in  Second-feet. 


Maximum. 


1907. 

January,    . 

February,    

Marco 

April 

May 

June,   

July 

August,    

September,   ..... 

October 

November,    

December,    — 


The  year, 


45200 

7960 

9*940 

25O0O 

17810 

17810 

17810 

1785 

4326 

7000 

14985 

39100 


94940 


Run  off. 


Minimum, 


7800 
2900 
8096 
4576 
4116 

1786 
7S6 
768 
1786 
8490  , 
2710  J 


[Second- feet 
Mean,     {per  square;  Depth  iu 
I       mile.      :    inches. 


768 


20382 
4862 

24850 
0801 
8814 
7984 
5186 
1116 
1884 
3276 
7048 

12010 


1 

1 

I- 

3.54/7  | 

4.112 

.854  1 

.  otv 

4.287  1 

4.942 

1.638 

1.828 

1.562  1 

1.789 

1.397  , 

1.659 

.918  : 

1.068 

.196  ! 

.220 

.332  , 

.870 

.577  . 

.086 

1.240  ' 

1.383 

2.114  i 

2.437 

1.656 


21.253 


January, 
February, 
March,   ... 

April 

May 

June,   

July,    

August.    .. 
September, 
October,    . 
November, 
December, 


1908. 


The  year, 


January, 
February, 
March,    ... 

April 

May 

June,   

July 

August,  ... 
September, 
October,    . 
November, 
December, 


1909. 


The  year, 


January, 
February, 
March,    ... 

April 

May 

June,    

July 

August.    ._ 
September, 
October,  .. 
November, 
December, 


1910. 


The  year, 


33475 

98000 

102160 

29760 

44680 

24610 

5075 

2710 

1065 

2710 

1236 

5600 


102160 


48960 

78450 

28126 

64640 

142875 

20220 

4675 

1286 

875 

1420 

1055 

4575 


142875 


56200 

56200 

91900 

101120 

18300 

13275 

2525 

875 

3905 

2710 

2710 

6326 

m 

101120 


4575 

11215 

1.974 

4116 

14010 

2.467 

4826 

87747 

6.046 

7000 

15001 

2.641 

9700 

24870 

4.879 

1786 

5761 

1.013 

875 

2088 

.3C8 

1055 

1521 

.268 

626 

630 

.112 

700 

1009 

.178 

875 

1019 

.179 

875 

1559 

.274 

625 


ZKSD  , 
9490 
6826 
7960  ' 
8005  I 
4116 
1066  ' 

700  i 

626 

626 
626 
625 


625 


875 

2900 

8660 

2626 

3695 

2710 

875 

526 

525 

700 

875 

1065 

525 


9702 


8364 


8062 

6089 

31144 

18658 

8518 

6820 

1653 

64ft 

1594 

1010 

1160 

1731 

7405 


1.708 


9278 

1.683 

2S667 

4.147 

12308 

2.166 

18009 

8.171 

21782- 

8.885 

8676 

1.627 

1930 

.340 

911 

.160 

680 

.111 

896 

.168 

758 

.132 

1524 

.266 

1.471 


1.578 
1.222 
5.483 
3.285 
1.500  I 
1.202  , 
.291 
.114  I 
.281  , 
.170  ' 
.201  | 
.30"> 

1.304 


2.276 

2.661 

7.602 

2.946 

6.049 

1.180 

.425 

.300 

.125 

.206 

.200 

.316 


28.306 


1.883 

4.818 

2.497 

8.638 

4.422 

1.704 

.302 

.184 

.124 

.182 

.148 

■  •Mlly 


19.701 


1.820 

1.272 

(1.321 

3.666 

1.729 

1.341 

.335 

.131 

.313 

.207 

.227 

.352 

17.713 


436 

ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH  SUSQUEHANNA 

RIVER  AT  WILLIAMSPORT,  LYCOMING  CO. 

(Drainage  area  5680  square  miles). 


MONTH. 


1911. 

January , 

February,   , 

March, 

April.  _ 

May 

June ... 

July li 

August, , 

September,   , 

October _ _ 

November,    ._ 

December. 

The  year 


Discharge  In  Second-feet. 


Maximum. 


Minimum. 


Mean. 


82900 
22166 
34066 
85715 
15*06 
16662 
4220 


6425 
8426 
7800 
10450 
4825 
4825 


46084 
87100 
18348 
88636 


5066 
9420  , 
6178  j 
7960  i 


18873 

11422 

18426 

22473 

7821 

6900 

8011 

4548 

13064 

20841 

11025 


Run-off. 


Second-feet 

per  square 

mile. 


87100 


2482 


12430 


8.82 
2.01 
2.86 
8.96 
1.88 
1.20 
0.58 
0.80 
2.84 
8.67 
1.94 
2.79 


2.19 


Depth  in 
inches. 


i 


3.( 

2.093 

2.721 

4.418 

1.591 

1.839 

0.611 

0.922 

2.611 

4.261 

2.164 

8.217 


29.746 
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DAILY    MEAN   GAGE    HEIGHTS    OF    LOYALSOCK    CREEK,    AT    FORKS- 

VILLE,  SULLIVAN  COUNTY,  PA. 


l. 
2. 

3, 

4. 
6. 

<J» 

7. 

S, 

9. 

10. 

11, 
W. 
13. 
U, 
15. 

16, 
17, 
18. 
19. 
20. 


1909. 


Day. 


< 
< 

£ 

< 
P 

MARCH. 

• 

•J 

< 

• 

3 

8 

• 

B 
§ 

g 

w 

W 
CO 

OCTOBER. 

• 

8 
3 

I 

,«««•< 


$ 

o 


2.80 
2.80 
2.80 
2.76 
2.70 
I 
2.65 

2.6S- 
2.46 
2.62' 
2.70 


21 2.60 

22,   2.90 

23 3.00 

24,    3.66 

25,   ' 3.82 

26 '  3.70 

27,    3.10 

28, 2.92 

•iv, 2.85 

31 2.8" 


3.86 
8.15 
2.96 
2.96 
8.60* 

3.40 
4.00 
3.80 
9.10 
5.85 

8.70 
3.86 
8.40 
4.20 
4.08 

3.80 
3.20 
8.12 


G  H 

G  H 

GH 

2.25 

2.80 

2.95 

2.25 

2.80 

2.86 

2.20 

2.80 

2.80 

2.65 

2.80 

2.78 

8.40 

2.00 

2.85 

4.45 

8.60 

2.75' 

8.45 

3.20 

2.68 

8.00 

3.00 

2.62 

8.00 

2.75 

2.70 

2.95 

8.52 

8.50 

2.95 
2.90 
3.00 
2.90 
2.90 

3.00 
8.05 
2.93 
2.78 
2.77 


3.66, 

2.70 

9.86 

2.68 

3.15 

6.00 

2.75 ! 

4.45 

2.78 

4.05 

2.65 
2.65 
2.62 
2.58 
2.66 

2.48 
2.40 
2.42 
2.45 
8.88 

8.55 
8.05 
3.10 
3.10 
3.35 
2.92 


3.83 
8.88 
8.17; 
8.00, 
8.05 

8.06 
8.00 
3.05 
3.00 
8.00 

2.97 
2.82 
3.08 
8.45 
4.60 


5.17 
4.15 
8.60 
3.78 
8.40 

8.20 
2.98 
2.97 
2.82 
2.80 

3.10 
2.88 
2.86 
2.86 
2.90 

2.98 
2.76 
2.70 
2.56 
2.56 

2.65 

2.55 
2.55 
2.45 
2.4? 

2.45 
2.40 

2.68 
2.62 
2.53 
2.40 


GH 


2.44 
2.85 
2.85 
2.57 
5.00 

8.63 
3.85 
2.90 
2.85 
2.96 

2.98 
2.77 
2.78 
8.40 
8.02 

2.86 
2.80 
8.87 
2.97 
2.71 

2.67 
2.67 
2.53 
2.60 
2.40 

8.48 
2.80 
2.83 
2.75 
2.52 


G  H    G  H    G  H 


2.45 

2.40 
2.37 
2.84 
2.25* 

I 
2.80< 
2.25 
9.25J 
2.20i 
2.15! 

2.15 
2.15 
2.10 
2.10 
2.00 

2.05 
2.06 
2.00 

2.00 
1.95 

1.95 
1.95 
2.10 
2.23 
2.15 

2.10 
2.13 
2.10 
2.05 
1.98 
2.07 


1.97 
1.95 
1.90 
1.90 
1.90J 

1.66 
1.86 
1.66, 
1.84 
1.86 

1.85 
1.86 
1.79 
1.79 
1.80 

1.84 
1.97 
2.05 
1.97 
1.93 

1.90 
1.87 
1.82 
1.79 
1.78 


1.77 

1.87 

1.80 

1.83 

1.77 

1.88 

1.76 

1.80 

1.76 

1.80 

1.76 

GH    GH 


1.78! 
1.78' 

1.71, 
1.70 
1.70 

1.71 
1.73 
1.71 
1.70, 
1.79 

1.86! 
1.84 
1.79J 
1.75 
1.74 

1.76! 
1.97 
1.87 
1.88 
1.80 
I 
1.80 
1.76J 
1.731 
2.00 
2.04 


1.81 
1.79 
1.78, 
1.78 
1.78: 

1.77J 
1.761 
1.76, 
1.77 
1.72 

1.91- 
2.73 
2.86 
2.17| 
2.02 

2.03 

1.97, 

1.92 

1.91 

1.88 

1.91' 

2.01 

2.15 

2.47 

2.15, 

2.06 
2.05 
2.00 
1.97 
1.90 
1.98 


GH 


1.98 
1.97 

i.9i; 

1.90! 
1.88 

i 

1.98 
1.95 
1.94, 
1.99i 
1.901 


1.89 
1.93 
1.90, 
1.90 
1.84 


1.80 
1.91 
1.97 
1.98 
1.91 

1.98 
1.95 
2.05 
2.07 
1.96 

2.00 
1.94 
1.90 
1.97 
1.96 


2.85 
2.26 
2.28 
2.08 
2.54 

2.17 
2.08 
2.07 
1.92 
1.89 

1.86 
1.75 
1.95 
8.86 
8.00 

2.77 
2.64 

2.68 
2.39 
2.40 

2.86 
2.80 
2.46 
8.34 
9.85 

2.81 
2.25 
2.28 
2.18 
2.15 
2.10 


i 
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DAILY    MEAN   GAGE    HEIGHTS    OF    LOYALSOCK    CREEK,    AT    FORKS- 

VILLE,  SULLIVAN  COUNTY,  PA. 


l. 
2. 

4, 
5, 


19. 
17, 
18. 
10. 
«0, 

21. 
22, 
28, 
24, 
26, 

28, 
27, 
28, 
29, 
30, 
81, 


1910. 


Day. 


i 


H 


3 


a 


H 


H 
^ 

5 


i 

P 


s 

w 

g 

55 


a 


O 


OH 


GH'G  H 


2.17 
■j.08 
2.05 
1.96 
1.97 


6,   .....................I  2.26; 

<,  .......... ......  2.26 

8,   - t  2.801 

9 t  2.20, 

10,  2.20 

11,  '  2.20; 

12,   !  2.10! 

14 1  2.02! 

15,   - I  2.08, 


1.97, 
1.89 
1.97 
2.56 
2.45 
l 
3.86 
4.90 
8.85' 
8.86; 
2.97 


2.60 
2.68 
2.62 
2.56, 
2.70 

2.69 
2.68 
2.69, 
2.50 

2.65 

I 

2.40 
2.40 
2.36, 
2.86 
2.45 

2.40 
2.40, 
2.86 
2.80, 
2.85 

2. 40 1 
2.88 
2.80 
2.62 
2.55 


2.87     2.60     2.84 


2.76 

2.75 

2.62 

2.57- 

2.50 


3.18 
4.75 


4.60 
4.55 
4.15 
8.80 
8.72 

8.58 
8.90 
8.58 
9.15 
8.02 

2.89 
2.72 
2.64 
2.66 
2.78 

2.64 
2.60 
2.56 
2.52 
2.90 

2.99 
2.89 
2.92 
8.02 
8.09 


—i 


2.78 
2.69 
2.64 
2.58 
2.60 


OH 


GH 


9.46 
2.42, 
2.86 
2.82 
2.29, 

2.24, 

2.20 
2.19i 
9.16 
2.24 

2.10! 

2.141 
2.14 
2.09. 
2.06 

2.06! 
2.12 
2.64 
9.90, 
3.48 

3.26 
3.02 
2.79, 
3.48 
6.15 


8.15 
2.85 
2.76 
8.08, 


2.75 
2.58, 
2.49 
2.50; 
2.42 

n.  —I 
2.88. 

2.80 

2.24! 

2.56 ' 

2.70J 

2.45 
2.86 
2.80 
2.26 
2.20 

2.16 
2.14 
9.18 
2.16! 
2.28 

2.40 
2.24 
2.14 
2.18 
8.28 


8.46;    8.40 


8.08 
2.80 
2.62 
2.62 
2.42 


GH 


2.88 
2.34 
2.88 
2.89 
2.24 

2.83 
2.24 
2.18 
2.16 
2.22 

2.59 
2.56 
2.49 
2.89 
2.29 

2.46 
4.75 
8.60 
8.05 
2.78 

2.60 
2.50 
2.89 
2.28 
2.24 

2.19 
2.15 
2.18 
2.16 
2.12 


GH 


.02 
.96 
.91 
.89 


.80 
.80 
.76 
.74 
.70 

.70 
.74 
.79 
.72 
.69 

.69 

.72 
.66' 
.62 
.60 

.56 
.55 
.52: 

.48! 

M 
.44 
.44 
.44 

.42 
.40 


GH    GH    GH    G  H 


GH 


1.49, 
1.48 
1.60 
1.48i 

1Mi 

1.40 
1.39, 
1.89 
1.44, 
1.69| 

1.56 
1.50 
1.481 
1.45 
1.44 

1.44 
1.48 
1.48! 
1.74 

1.66 

i 

1.60 

1.54; 

1.49; 

1.45| 
1.43 

1.48 
1.40 
1.88 
1.96 

1.86 
1.34 


1.86 
1.41 
1.68 
2.05 
1.78 

1.69 
1.64 
1.59 
1.61! 
1.49 
I 
1.45 
1.45 
1.42 
1.49 
1.50 

I 
1.48 
1.45 
1.49 
1.41! 
1.40 

1.89 
1.88 
1.35 
1.89 
1.46 

1.521 
1.661 
1.841 
1.79 
1.72 


1.62 
1.52 
1.49 
1.45 
1.41 

1.42 
1.45 
1.46 
1.48 
1.42 

1.49 
1.40 
1.40 
1.89 
1.41 

1.42 
1.45 
1.49 
1.45 
1.45 

1.49 
1.51 
1.66 
1.58 
1.59 

1.61 
1.69, 
1.691 
1.66, 
1.6&! 
1.62. 


1.62 
1.60 
1.58 
1.601 
1.62 

1.75 
1.79 
1.70 
1.69 
1.70 

1.75 

1.68 

1.61 

1.59, 

1.541 

1.48> 
1.49, 
1.58 
1.59' 
1.68 

1.72 
1.76! 
1.79 
1.84, 
1.89 

1.90 
1.94 
1.96 
2.00 
2.00 


1.99 
1.99 
1.95 
1.94 
1.99 

1.90 
1.88 
1.84 
1.79 
1.76 

1.75 
1.79 
1.71 
1.69 
1.65 

1.91 
1.60 
1.68 
1.59 
1.55 

1.69 
1.60 
1.68 
1.78 
1.80 

1.72 
1.68 
1.75 
2.28 
3.10 
2.82 
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2. 
8, 
4, 
6, 


17, 

18, 

19, 
20, 

21, 
22, 
23, 
24, 
25, 

26, 
27, 
28, 
29. 
30, 

81, 


1911. 


3 

•-a 


G  H 


2.68 
3.42 
4.02! 
3.02 
2.72 


8 2.68 

#,  A....................  SS.vO 

0,  ..--...._--_.- — .....  ^.oo 

9,  ....-..--_._..-....._  £.«& 

10,  2.20 

11,  2.28 

12,  2.S8 

13,  2.46 

14, 2.72 

15,  ;  3.08 


2.82 
2.72 
2.55 
2.38 
2.28 

2.20 
2.12 
2.10: 
2.05 
2.02 

2.02 
2.06 
2.25 
2.55 
2.55 
2.50 


< 
P 

m 


O 
OS 


< 


*9 

• 

§ 
£ 

W 

00 

■ 

o 

& 

o 

1 

pi 

« 

> 
o 

1 

« 
33 

o 


G  H  ,G  H    GH    GH 


2.42 
2.34 

2.28 
2.14 
2.06 

2.04 
1.98 
1.94 
1.86' 
1.80. 

1.75 
1.72 
1.70 
1.72 
1.75 

1.73 
1.78 
1.82 
1.80 
1.75* 

1.71 

1.66, 

1.61 

1.60 

1.04 

1.68 
1.75 
1.79 


1.82 
1.84 
1.80 
1.75 
1.70 

1.65 
1.68 
1.74 
1.78 
1.82 

1.88 
1.94 
1.98 
2.12 

2.80 

i 

2.35 
2.30 
2.26. 
2.28 
2.26 

2.25 
2.82 
2.34 
2.26 
2.28 

2.40 
4.06 
3.52 
2.95 
2.82 
2.70 


2.62 
2.52 
2.50 
2.70 
8.62 

8.15 
9.98 
2.S8 
2.80 
2.68 
I 
2.64 
2.60 
2.60 
2.60, 
2.75 

2.66i 
2.58, 
2.55 
3.40; 
3.05 

2.821 
2.781 
2.72; 
2.66 
2.62 


G  H 


2.K 

2.42 

2.%; 

2.2S 
2. IS 

2.06 
2.04 
2.00 
1.96 
1.95 
I 
1.92 
1.89 
1.86 
1.83 
1.80 

1.78 
1.75 
1.79 
1.79, 
1.76, 

1.75| 
1.721 
1.70 
1.92 
1.88 


1.8V 
1.82 
1.76 
1.71 
1.70 

2.06 

1.92 
1.82 
1.74 
1.U1 

1.65 
1.78 
2.30 
2.28 
2.15 

2.00 
1.88 
1.76 
1.74 
1.69 

1.66 
1.62 
1.60 
1.64 
1.64 


2.52 

1.80 

1.62 

2.42 

1.72 

1.60 

2.32 

1.69 

1.58 

2.24 

1.64 

1.54 

2.20 

1.59 
1.60 

1.51 

G  H    U  H    G  H 


GH 


.60 
.46 
.45 
.44 
.42 

.40 
.39 

.36 
.36 

.38 

.89 
.39 
.36 
.35 
.31 

I 
i 

.30 
.42 
.44 

.40 
.38! 

.49 
.45 
.45 
.43 
.42! 

.40 
.88 
.34 
.31, 
.30 
.30 


1.40 
1.38 
1.72 
1.69 
1.62 

1.58 
1.49 
1.45 
1.44 
1.40 

1.86 
1.28 
1.25 
1.25 
1.25 

1.82 
1.34 
1.84 
1.45 
1.44 

1.38 
1.30 
1.29 
1.30 

1.78 

1.82 
1.60 
1.66 
2.95 
2.50 
2.30 


2.15 
1.92 
1.75 
1.71 
1.70 

2.80 
2.32 
2,26 
3.50 
3.10 

2.70 
2.40 
2.24 
2.12 
2.04 

2.00 
1.94 
1.86 
1.80 

i.7e: 

1.74 
1.71 
1.66 
1.65 
1.64 

1.62 
1.59 
1.65 
1.78 
1.86 


GH 


1.94, 
2.65 
2.58 
2.54 

2.48 

i 

2.41: 

2.39 
2.32i 
2.22 
2.12 

2.06 
2.08 
2.02 
1.99 
1.92 

1.89 
1.95 
8.28 
2.75 
2.58 

2.48 
2.45 
2.90 
2.55 
2.42 

2.36 
2.32 
2.26 
2.22 
2.15 
/.18 


2.16 
2.12 
2.09 
2.04 
2.00 


G  H 


2.24J 
2.661 
2.39 
2.32 
2.24 

2.18 
2.14 
2.14 
2.10 
2.12 

2.09 
2.05 
2.48 
2.38 
2.29 

2.25 
2.22 
2.16 
2.14 
2.10 

2.06 
2.03 
2.12 
2.22 
2.15i 


2.14 
2.10 
2.09 
2.05 
2.00 

1.94 
1.89 
1.85 
1.86 
1.90 

1.94 
2.02 
2.05 
2.10 
2.25 

2.65 
2.52 
2.42 
2.34 
2.28 

2.20 
2.22 
2.82 
2.72 
2.58 

2.48 
2.88 
2.28 
2.18 
2.15 
2.14 
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SUSQUEHANNA  BASIN— STATION  NO.  16. 


WEST    BRANCH    SUSQUEHANNA   RIVER   AT    ALLENWOOD, 

PA. 


DESCRIPTION  OF  STATION. 

This  station,  established  March  25,  1899,  by  the  United  States 
Geological  Survey,  is  located  on  the  highway  bridge,  one-quarter 
of  a  mile  east  of  the  railroad  station,  at  Allenwood.  This  station 
was  discontinued  in  April,  1902,  the  station  at  Williamsport  taking 

its  place. 

The  channel  is  straight  for  one-half  mile  above  and  below  the 
station.  The  banks  are  low  and  subject  to  overflow  at  time  of  high 
water.  The  bed  of  the  stream  is  rocky  and  permanent.  The  current 
is  sluggish,  but  unobstructed. 

Discharge  measurements  are  made  from  the  above  highway  bridge, 
the  initial  point  for  soundings  being  the  end  of  the  iron  guard  rail  on 
the  right  bank. 

The  wire  gage  is  42.15  feet  from  zero  to  the  end  of  the  weight,  and 
is  referred  to  a  pine-board  scale  fastened  to  iron  work  of  the  bridge 
and  divided  into  feet  and  tenths.  A  bench  mark  was  established  on 
September  24th,  1900,  and  consists  of  a  copper  bolt  set  in  the  cap- 
stone of  the  wing- wall  on  the  lower  side  of  the  west  end  of  the  bridge, 
and  is  33.19  feet  above  datum  of  the  gage. 

The  data  published  for  this  station  is  based  upon  two  rating 
curves,  each  one  having  been  modified  as  additional  meter  measure- 
ments were  obtained. 

During  the  period  in  which  this  station  was  in  operation  ten 
discharge  measurements  were  made. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey: 
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DISCHARGE    MEASUREMENTS    OF    WEST    BRANCH      SUSQUEHANNA 

RIVER  AT  ALLEN  WOOD,   PA. 

(Drainage  area  6o38  square  miles. J 


l. 
2. 
3. 

4. 
5. 


6. 

7. 


8. 
9. 


10. 


No.      Data. 


Hydrograplier 


1890. 

Mar.  24, 
June  8, 
July  28, 
Sept.  16, 
Oct.     17, 

1900. 

May    18, 
Sept.    24, 

1901. 

Aug.   17, 
Oct.     26, 

1902. 

April   21, 


Paul, 
do 
do 
do 
do 


Paul, 
do 


Paul, 
do 


Paul, 


1 

d 

© 

"5 

• 

IB 

o 

"3 
> 

"5 

I 

© 

•"* 

as 

« 

a 

C9 

be 

■s 

E 

8 

4> 

at 

00 

5 

Feet.'Sq.  ft. 


i 


Pt. 

per    Viet. 

sec. 


7,886,  4.08  7.00 

3,8871  1.18  3.00 

2,626  .62  2.05 

2,437  .51  1.90 

2,137  .39  1.70 


See. -ft. 


32,031 

1,860 

1,234 

842 


3,720     1.29     3.20 
327     1.66     1.80 


4,460 
2,824 


1.99, 
.81 


4.10 
2.80 


4,812 
611 


8,867 
2,308 


4,736     2.09!    4.40 


0, 


Bemarka. 
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DISCHARGE    TABLE   FOR   WEST    BRANCH    SUSQUEHANNA   RIVER  AT 

ALLENWOOD,  PA.,  FOR  1900. 


1            j 

1 

■ 
4» 

•         i 

• 

• 

* 

ja 

•s 

JB 

ja 

xt 

1 

i 

1 

• 
V 

2 

• 

M 

• 

w 
M 
hi 

to 

2 

• 

OS 

aS 

o9 

as 

a 

ttf 

it 

9 

■s 

s 

00 

ttt 

■s 

9 

■8 

s 

n 

B 

£ 

OB 

5 

£ 

OB 

5 

S 

5 

•   £ 

5 

Feet. 

See.-ft. 

Feet. 

Sec. -ft. 

Feet. 

See.-ft. 

Feet. 

Bee. -ft. 

Feet. 

See. -it. 

1.20 

800 

8.00 

4000 

.80 

30250 

.40 

56250 

.50 

106525 

.40 

500 

.20 

5200 

5.00 

83500 

.60 

50600 

10.00 

114750 

.60 

750 

.40 

7500 

.20 

89750 

.80 

62750 

.50 

122875 

.80 

1050 

.00 

10760 

.40 

40000 

7.00 

65000 

11.00 

181000 

2.00 

1850 

.&< 

14000 

.00 

43250 

.50 

74126 

.50 

189126 

.20 

1700 

4.00 

17250 

.80 

46500 

8.00 

82260 

12.00 

147250 

.40 

2150 

.20 

20500 

6.00 

49750 

.50 

90875 

.50 

155875 

.60 

2860 

.40 

23750 

.20 

58000 

9.00 

96500 

18.00 

163600 

.80 

3250 

.60 

27000 

DISCHARGE    TABLE   FOR   WEST   BRANCH    SUSQUEHANNA   RIVER   AT 

ALLENWOOD,  PA.,  FROM  1900  to  1902. 
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Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

1.20 

480 

.90 

3780 

.70 

11930 

.50 

26900 

.60 

65700 

.30 

510 

3.00 

4050 

.80 

12600 

.60 

27900 

.80 

68800 

.40 

600 

.10 

4400 

.90 

13800 

.70 

28900 

10.00 

72000 

.50 

690 

.20 

4770 

5.00 

14030 

.80 

29900 

.20 

75300 

.60 

790 

.80 

5150 

.10 

14780 

.90 

81000 

.40 

78600 

.70 

900 

.40 

5650 

.20 

16660 

7.00 

82000 

.60 

82000 

.80 

1040 

.50 

5970 

.30 

16S50 

.20 

84200 

.80 

85600 

.90 

1220 

.60 

6400 

.40 

17170 

.40 

86500 

11.00 

89000 

2.00 

1410 

.70 

6830 

.50 

17990 

.69 

86800 

.20 

92600 

.10 

1610 

.80 

7260 

.60 

18820 

.80 

41200 

.40 

96300 

.20 

1880 

.90 

7700 

.70 

19650 

8.00 

43600 

.60 

100000 

.30 

2070 

4.00 

8160 

.80 

20600 

.20 

46100 

.80 

103800 

.40 

2320 

.10 

86B0 

.90 

21350 

.40 

48700 

12.00 

107600 

.50 

2580 

.20 

9110 

6.00 

22200 

.60 

[         61400 

.20 

111600 

.60 

2850 

.80 

9610 

.10 

23100 

.80 

64100 

.40 

115500 

.70 

8130 

.40 

10140 

.20 

24000 

9.00 

66900 

.60 

119500 

.80 

,     3420 

.50 

10710 

.80 

24900 

.20 

69300 

.80 

1        123700 

1          1 

1      •• 

11300 

.40 

25900 

.40 

1         62700 

13.00 

128000 
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ESTIMATED  MONTHLY  DISCHARGE  OF  WEST  BRANCH   SUSQUEHANNA 

RIVER,  AT  ALLENWOOD,  PENNA. 

(Drainage  Area  65S8  square  miles.) 


I         Discharge  In  Second-feet. 

i 

1 

Run-off. 

MONTH. 

Maximum. 

Miuinrau). 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1899. 

41200 

80500 

6970 

4060 

6880 

8180 

1410 

16660 

48700 

282300 

74500 

66700 

85800 

9010 

8680 

8780 

2070 

--no 

2850 

196400 

28900 

8080 
4770 
1880 
1040 

790 
1220 

790 
4060 
2860 

4770 

4770 

6680 

10140 

4060 

1610 

1220 

000 

510 

430 

900 

4060 

19*68 
8986 

OODO 

2206 
1428 

1679 

980 

6090 

12102 

22007 

20616 

21907 

19706 

6686 

4856 

2056 

1120 

711 

1451 

14291 

10266 

2.961 

1.874 

.5V 

.887 

.218 

.242 

.160 

1.028 

1.860 

8.806 

8.188 

8.851 

8.014 

.847 

.600 

.811 

.171 

.109 

.222 

2.180 

1.670 

3.820 

1.584 

.677 

Jnly.                       _          . ....          .... 

•  BBo 

.261 

.270 

.178 

1.141 

2.144 

1900. 

3.381 
3.268 

8.803 

Anril      

3.808 

.970 

.748 

.802 

.197 

September 

October - .... 

.122 
.250 

2.439 

1.762 

The    year     ...... -- 

198400 

18800 

9110 

,            02600 

15*400 

128000 

iOOOO 

8730 

42400 

10140 

6830 

28900 

826000 

480 

2680 

2n80 
8780 
14030 
8100 
.1730 
1410 
1880 
8180 
1880 
1830 
4770 

10627 

6064 

4801 

86284 

43702 

22106 

14822 

2624 

10313 

6880 

8786 

0716 

36785 

1.678 

0.77S 

.748 

6.897 

6.684 

8.881 

2.207 

.880 

1.677 

1.066 

.670 

1.027 

5.478 

21.222 

1901. 

0.891 

February      .. 

.779 

6.222 

April,    

7.467 

May 

S.oMt 

2.629 
.445 

August,    . . - - - 

1.818 

September.    ........ ..................... 

1.176 

October      

.0JBB 

November,    . . 

1.140 

December 

6.810 

The    year 

826000 
86600 

1410 
4400 

15989 
11809 

2.445 

1.806 
2.023 

83.691 

1902. 
January 

2.082 

February,     

07200 

1(17101              17151 

2.781 

March, 

877200'              11380               01798 

9.45? 

10.897 

1 
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RAYSTOWN  BRANCH  JUNIATA   RIVEK. 


DESCRIPTION  OF  BASIN. 

With  the  Frankstown  Branch,  which  it  joins  6  miles  below  Hunt- 
ingdon, the  Raystown  Branch  forms  the  Juniata  river.  This  branch 
rises  on  the  eastern  slope  of  the  Allegheny  mountains  in  the  eastern 
part  of  Somerset  county,  and  passing  into  Bedford  county,  flows 
easterly  to  near  its  eastern  border  where  it  turns  northward  fol- 
lowing a  most  tortuous  course  into  Huntingdon  county  at  Saxton. 
Through  Huntingdon  county  it  follows  a  windy  serpentine  course  in 
&  general  northeast  direction  to  its  mouth.  The  total  length  of  the 
stream*  is  approximately  110  miles,  and  its  drainage  basin  comprises 
1012  square  miles.  The  largest  tributaries  are  Trough,  Yellow,  Shav- 
ers, Cove  and  Dunning  creeks.  In  the  western  part  of  Bedford 
county  the  stream  drains  a  limestone  region,  while  its  larger  tribu- 
taries drain  well  timbered,  sparsely  developed  areas.  The  tributaries 
coming  in.  from  the  east  between  Hopewell  and  Saxton  drain  the 
Broad  Top  Mountain  soft  coal  district,  while  Great  Trough  creek 
drains  the  coal  district  at  Robertsdale  and  Woodvale. 

In  Bedford  county  the  stream  and  its  tributaries  are  considerably 
used  for  domestic  and  industrial  water  supply.  At  Hawns  Bridge, 
Huntingdon  county,  some  10  or  12  miles  above  the  mouth,  a  28 
foot  dam  has  been  built,  and  a  3,600  H.  P.  water  power  plant  erected. 
For  over  40  miles  above  its  mouth  there  is  no  railroad  in  the  valley, 
which  is  quite  an  exception  for  so  large  a  stream. 

The  mean  annual  precipitation  over  this  water  shed  is  from  40  to 
45  inches. 

The  discharge  has  been  measured  since  August  31,  1911,  at  Siax- 
ton,  Bedford  county. 


SUSQUEHANNA  BASIN— STATION  NO.  17. 


RAYSTOWN  BRANCH  JUNIATA  RIVER  AT  SAXTON. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  August  31st,  1911,  on  a  two  span,  steel,  through- 
truss,  highway  bridge,  between  Stonestown  and  Saxton  Furnace,  to 
replace  the  station  at  Hawns*  Bridge,  which  was  discontinued  owing 
to  the  construction  of  a  dam  immediately  above  the  gage. 


452 

The  channel  is  approximately  straight  for  300  feet  above  the 
station,  and  is  straight  for  300  feet  below.  The  right  and  lef  15  banks 
are  high  and  overflow  only  during  extreme  high  stages.  The  bed  is 
of  sand,  gravel  and  stones,  and  is  fairly  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
th«e  bridge,  the  initial  point  for  soundings  being  the  bridge  pin,  right 
downstream  side. 

A  chain  gage,  with  removable  weight  and  chain,  is  attached  to  the 
floor  on  the  downstream  side  of  the  bridge.  The  length  of  chain 
from  bottom  of  weight  to  center  of  marker  is  23.00  feet.  The  eleva- 
tion of  zero  is  arbitrary  datum.  Bench  mark  No.  1  is  chiseled  mark 
on  stone  on  right  downstream  wingwall,  on  top  of  stone  12th  course 
down  from  top,  and  5th  course  from  bottom,  elevation  9.65  feet 
above  zero  of  giage.    The  gage  is  read  twice  daily  by  W.  C.  Jenkins. 

The  flow  under  the  bridge  at  low  water  is  very  sluggish  with  no 
flow  or  water  in  the  left  channel. 

Since  the  establishment  of  this  station,  6  discharge  measurements 
have  been  made,  but  owing  to  the  insufficient  number  of  measure- 
ments, no  rating  table  has  been  computed  for  this  station,  and  only 
the  discharge  measurements  and  gage  heights  have  been  published. 


DISCHARGE  MEASUREMENTS  OF  RAYSTOWN  BRANCH  JUNIATA  RIVER, 

AT  SAXTON,  BEDFORD  COUNTY,  PENNA. 

(Drainage  area,  790  square  miles.) 


Hydrographer. 


1911. 

1. 

Aug.    80, 

2. 

Aug.   3L, 

3. 

Nov.    17, 

4. 

Dec.      8, 

1012. 

5. 

Mar.   20, 

e. 

Apr.    26, 

Laugenbeim, 

do 

do 
Boehrlnger, 


Boehrlnger,   . 

Beckord       A 

inger, 


* 

d 

m 

o 

►» 

00 

** 

5 

• 

a 

9 

a> 

bt 

• 

•9 

O 

•3 
c 

> 

S 

a> 

s 
•a 

00 

fc 

< 

s 

i 

5 

Boehr- 


Feet. 

290 
290 
108 
144 


2961 
202 


Ft. 

Sq.  ft. 

per 

sec. 

1667 

3.70 

12GB 

8.01 

820 

1.39 

286 

1.08 

1412 
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DAILY  MEAN  GAGE  HEIGHTS  OP  RAYSTOWN  BRANCH  JUNIATA  RIVER, 

AT  SAXTON,  BEDFORD  COUNTY,  PENNA. 
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■FRANKSTOWN  BRANCH  JUNIATA  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Frankstown  Branch  of  the  Juniata  river  drains  approximately 
995  square  miles  in  Bedford,  Blair  and  Huntingdon  counties.  Rising 
in  the  northern  part  of  Bedford  county,  this  stream  flows  first  in  a 
general  northerly  direction  to  Hollidaysburg ;  thence  northeasterly 
through  Blair  county  to  Petersburg,  Huntingdon  county,  where  it 
flows  southeasterly  to  its  junction,  a  total  length  of  approximately 
58  miles,  the  general  outline  of  the  basin  being  fanshaped.  The 
headwaters  lie  high  up  on  the  Allegheny  mountains,  but  as  the 
stream  descends  it  enters  a  fertile,  well  settled,  agricultural  valley, 
through  which  it  flows  to  Petersburg,  and  thence  through  a  deep 
gorge,  cutting  through  a  succession  of  ridges  to  its  confluence,  six 
miles  below  Huntingdon,  with  the  Raystown  Branch.  The  mountains 
in  this  basin  are  well  covered  with  second  growth  timber,  but  the 
valleys  are  almost  deforested.  The  upper  section  of  the  basin  con- 
tains limestone  formation,  from  which  issue  numerous  large  springs, 
which  materially  assist  the  flow  in  dry  weather.  As  a  whole  the 
watershed  is  thickly  settled  especially  along  the  banks  of  the  river, 
and  its  principal  tributaries,  of  which  Little  Juniata  is  the  most  im- 
portant, there  being  one  city,  Altoona,  and  many  large  industrial 
boroughs  and  villages  scattered  over  the  area.  The  river  and  its 
tributaries  are  extensively  used  for  water  supply,  both  domestic  and 
industrial.  The  sources  of  the  .Frankstown  Branch  lie  at  an  eleva- 
tion of  approximately  1,300  feet,  and  in  a  distance  of  26  miles  Ho 
Hollidaysburg  (elevation  930)  the  fall  is  at  the  rate  of  20  feet  per 
mile;  from  this  point  to  Huntingdon  (elevation  610),  28  nilies  further 
down  stream,  the  rate  of  fall  is  12  feet  per  mile.  The  bed  is  rocky 
throughout  most  of  its  course,  with  gravel  and  sand  deposits  at  in- 
tervals in  the  less  rapid  portions. 

A  concrete  dam  28  feet  in  heigh th,  erected  and  used  for  the  genera- 
tion of  water-power,  crosses  the  river  at  Warrior  Ridge,  5  miles  above 
Huntingdon,  creating  slack-water  for  about  3  miles. 
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The  mean  annual  precipitation  over  practically  the  entire  water- 
shed is  from  40  to  45  inches. 

The  discharge  has  been  measured  since  May  1,  1895,  at  Hunting- 
don, 6  miles  above  the  confluence  with  the  Raystown  Branch. 


SUSQUEHANNA  BASIN— STATION  NO.   18. 


FRANKSTOWN  BRANCH  JUNIATA  RIVER  AT  HUNTINGDON- 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Weather  Bureau 
on  May  1st,  1895,  on  the  county  highway  bridge  at  the  foot  of  4th. 
Street,  Huntingdon.  On  November  1st,  1890,  the  Weather  Bureau 
began  readings  on  a  gage  painted  on  the  4th  Street  bridge  pier, 
graduated  to  feet  and  half-feet.  On  August  31st,  1893,  readings  on 
this  gage  were  discontinued,  and  were  commenced  on  May  1,  1895, 
supposedly  on  the  same  gage,  but  the  zero  of  this  latter  gage  seems 
to  be  about  3.0  feet  lower  than  the  former.  This  gage  was  used 
until  1899  or  1900,  when  the  present  staff  gage  was  installed  at  the 
same  datum.  On  July  24,  1907,  the  Water  Supply  Commission  of 
Pennsylvania  began  making  discharge  measurements,  in  order  to 
rate  this  station. 

The  channel  is  straight  for  500  feet  above  and  below  the  station. 
The  right  bank  is  low  and  overflows  during  high  stages,  while  the 
left  bank  is  high  and  does  not  overflow. 

In  order  that  the  discharge  of  the  entire  stream  may  be  obtained, 
during  freshets,  when  the  water  passes  around  the  4th.  Street  bridge, 
discharge  measurements  are  taken  from  a  steel,  highway  bridge, 
about  i  mile  above  the  gage.  Low  water  measurements  are  taken 
at  the  4th  Street  bridge  by  wading.  The  initial  point  for  soundings 
is  left  end  of  top  angle  of  handrail,  downstream  side. 

A  2'xlO'  oak  staff  gage,  painted  white,  with  black  graduations 
to  feet  and  tenths,  is  fastened  to  the  first  pier  from  the  north  end  of 
the  4th.  Street  bridge.  The  elevation  of  zero  is  597.4  feet.  Bench 
mark  No.  1  is  a  copper  bolt  in  head  of  race  arch,  south  end,  27.6  feet 
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above  zero  of  gage,  and  625  feet  above  sea  level.  It  is  23.6  feet  below 
the  top  of  rail  in  front  of  Pennsylvania  Kailroad  Depot.  The  gage 
is  read  once  and  twice  daily  by  Lawrence  White. 

Since  the  Juniata  Hydro-Electric  Company,  5  miles  above,  at  War- 
rior's Ridge,  began  operating  its  plant  in  the  spring  of  1908,  low 
water  readings  are  affected  by  storage  at  this  plant. 

Since  the  establishment  of  this  station,  24  discharge  measurements 
have  been   made. 

The  daily  gage  heights  at  this  station  have  been  furnished  by  the 
United  States  Weather  Bureau. 


DISCHARGE    MEASUREMENTS    OP   FRANKSTOWN    BRANCH     JUNIATA 
RIVER,  AT  HUNTINGDON,  HUNTINGDON  COUNTY,  PENNA. 

(Drainage  area,  845  square  miles.) 


No. 


Hydrographer. 


1                   1 

i 

i 

! 

■ 

a 

o 

■ 

3 

• 

00 

o 

br 

© 

*- 

•3 

O) 

£ 

JS 

O 

> 

x: 

«* 

s 

9 

to 

■9 

Ec 

< 

OS 

S 

Remarks. 


1 
1907. 

1. 

July 

24, 

2. 

Oct. 

12, 

1908. 

8. 

Feb. 

18, 

4. 

Mar. 

9, 

5. 

Mar. 

10, 

0. 

Mar. 

10, 

7. 

Mar. 

19, 

8. 

Mar. 

20, 

9. 

Mar. 

20, 

10. 

Sept. 

8. 

1910. 

11. 

Feb. 

22, 

12. 

Feb. 

28, 

18. 

Mar. 

1. 

14. 

Mar. 

1. 

10. 

Mar. 

2. 

10. 

Mar. 

2. 

17. 

Mar. 

2, 

18. 

Mar. 

8, 

19. 

Mar. 

8, 

20. 

Mar. 

8, 

21. 

Mar. 

4, 

22. 

Mar. 

4, 

28. 

Mar. 
191 

4, 
2. 

24. 


April  20, 


Feet.  Sq.  ft. 


Gannett 

Grant,    

Grant, 

Grant, 

Grant, 

Grant. 

Ryder,    

Ryder,    

Ryder,    

Langenhelm, 

Bridges,  

do 
do 
do 
do 
do 
dd 
do 
do 
do 
do 
do 
do 


24fl 
226 


276 
275 
276 
272 
275 
275 
275 
194 


Ft. 

per    Feet. 

sec.  i 


001 
657 


1240 


1802 
17OT 
3688 
2684 
2859 
409 


Boehrlnger 
ord,   ... 


A     Reck- 


207 


1070 


0.711 
0.041 


1.78 
3.79 
8.61 
8.34 
7.78 
5.08 
4.40 
0.81 


1404 

2.41 

2242 

8.78 

2640 

4.29 

2540 

4.88 

2622 

4.86 

2407 

4.18 

2522 

4.47 

2622 

4.80 

2811 

8.94 

2291 

8.88 

2162 

8.04 

2015 

8.44 

2042 

8.54 

1.44 


8.26 
8.22 


4.99 
7.06 
0.85 
0.48 
12.70 
9.60 
8.70 
2.05 


6.0 

7.8 

8.8 

8.84 

8.05 

8.45 

8.76 

8.00 

7.95 

7.85 

7.56 

7.10 

7.20 


4.50 


Sec. "ft. 


425 
800 


2197 
7809 
0580 
5880 
27864 


10878 
145 


8527 


10904 

11122 

10982 

10190 

11258 

10982 

9102 

8778 

7577 

0518 


1686 


Warrior  Ridge  plant 
running. 


0.0  msmt. 


457 


DISCHARGE  TABLE  FOR  PRANKSTOWN  BRANCH    JUNIATA  RIVER,  AT 
HUNTINGDON,  HUNTINGDON  COUNTY,  FROM  MAY  1,  1895,  TO 

DECEMBER  31,  1911. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  FRANKSTOWN  BRANCH    JUNI- 
ATA RIVER,  AT  HUNTINGDON,  HUNTINGDON  COUNTY. 

(Drainage  area,  8h5  square  miles  J 


MONTH. 


Discharge  in.  Second- feet. 


Run-off. 


Maximum.    Minimum.,     Mean. 


1806. 

May 

June : 

July 

August,     .. 

September,   

October 

November,   

December,   


1896. 

January,   

February,   

March,    

April,     

May,   — 

June,    

July 

August 

September,   

October 

November,    

December,  

The   year,    


1807. 

January 

February,   

March 

April 

May 

June 

July 

August,    

September 

October 

November,    

December,    .... 

The   year,    . 


1888 

January,    

February 

March,    

April, 

May 

June,  

July 

August,    

September,   

October 

November,    

December,   

The    year 


1000 
2720 
480 
380 
880 
200 
285 
900 


1780 
4260 
8100 
4000 
800 
6270] 
2400 
1220 
20970 
3270 
4050 
2080 


20970 


2240 

10760 

6270 

5810 

6960 

540 

3000 

1000 

800 

285 

1220 

4250 


10700 


6500 

2720 

15450 

3270 

8000 

1110 

480 

5850 

480 

13740 

8270 

4050 


15450J 


880 
265 
285 
285 
160 
160 
240i 
180 


613 
470 
811 
817 
242 
190 
244 
389 


200 
880, 
285, 
800. 

880i 
830 

480 


240 

430J 
540, 

480! 


417 

1112 

1859 

1570 

591 

1600 

995 

504 

944 

761 

1083 

751 


200! 


974 


480 
880 
1000 
800 
540 
286 
200 
200 
200] 
200 
200 
540 


200 


704 
1952 

ot»AA 

1724 
1648 
852 
383 
324 
289 
204 
615 
1128 


Second-feet 

per  square 

Depth  in 

mile. 

Incben. 

0.725 

0.886 

0.660 

o.ea 

0.868 

0.426 

0.875 

0.438 

0.286 

0.819 

0.226 

0.200 

0.289 

0.323 

0.401 

0.462 

0.498 

0.569 

1.816 

1.420 

1.608 

1.854 

1.866 

2.073 

0.699 

0.806 

1.898 

2.112 

1.178 

1.358 

0.690 

0.687 

1.117 

1.246 

0.901 

1.039 

1.282 

1.430 

0.899 

1.025 

1.152 

15.619 

• 

1018 


610 

1000 

900 

000 
900 
240! 

200: 
285 
200! 
160 
540 
380 


160 


2010 

1711 

2869 

1307 

2075 

511 

228 

606 

235 

1S65 

912 

1147 


1266 


0.888 
2.810 
8.484 
2.040 
1.960 
0.416 
0.453 

o.&s 

0.279 
0.241 
0.728 
1.835 


1.204 


2.878 
2.025 

3.388 
1.547 
2.456 

0.606 
0.270 
0.824 
0.27S 
1.615 
1.079 
1.857 


1.485 


0.960 
2.405 
4.017 
2.276 
2.248 
0.464 
0.522 
0.442 
0.811 
0.278 
0.812 
1.689 


16.274 


2.742 
2.108 
3.906 
1.726 
2.832 
0.675 
0.311 
0.960 
0.310 
1.862 
1.204 
1.564 


20.190 


476 

ESTIMATED  MONTHLY  DISCHARGE  OP  FRANKSTOWN  BRANCH    JUN1- 
ATA  RIVER,  AT  HUNTINGDON,  HUNTINGDON  COUNTY. 

( Drainage  area,  845  square  miles  J 


MONTH. 


Db charge  In  Second- feet. 


Maximum. 


11880. 

Julj,    

August,    

September 

October,  

November,    

December, 


1900 

Januav/,    

Februa*-y 

March,    

April 

May 

June,   

July 

August,    

8eptembtf,    

October, 

November, 

December, 

The    rear,    


Minimum. 


Mean. 


Run-off. 


900 
1220 
2400 

286 
2080 
2080 


January, 

February, 

March. 

April 

May 

June 

July,    

August,    .. 
September, 
October,  .. 
November, 
December, 


•1901. 


8900 

4900 

4250 

2080 

610 

900 

240 

240 

240 

240 

10200 

5680 


285 
200 
285 
200 
286 
285 


10200 


I860 


The    year. 


January,    . 
February. 
March.    ... 

April 

May,    ..... 

June,    . 

July,    

Anenst.     .. 
September, 
October.  .. 
November, 
December, 


I1P02. 


14070 

10*00 

8100 

2890 
2400 

mo 

36W) 
285 
285 

37800 


1220 
800 
800 
286 
240 
240 
240 
240 
240 
240 
285 


351 
311 
379 


428 
704 


240 


285 


1148 
1938 
1506 
925 
865 
319 
240 
240 
240 
240 
847 
712 


Second-feet 
per  square 
mile. 


0.415 
0.368 
0.448 
0.2P0 
0.500 
0.904 


726 


The    year, 


4900 
13740 

30000 

23530 

10O0 

2080 

3270 

1350 

880 

1930 

430 

8/fi0 


1000 
1000 
800 
800 
285 
286 
28T> 
286 
285 
285 


286 


1000 


1780 

.900 
380 
■285 
4°0 
28* 
240 
285 
285 
•7or 


689 

010 

2740 

3219 

1878 

1273 

014 

848 

852 

286 

285 

3253 


1.358 
2.233 
1.785 
1.095 
0.432 
0.878 
0.284 
0.284 
0.284 
0.284 
1.002 
0.848 


Depth  in 
Inches. 


0.478 
0.425 
0.600 
O.807 
0.565 
1.042 


0.800 


1400 


0.7BO 
0.722 
8.243 

4.  If 4 
2.222 
1.507 
0. 757 
1.004 
1.008 
0.887 
0.337 
3.860 


30000' 


240 


1869 
1923 
4«fl0 

3177 
.V8 
484 

102^ 
409 
280 
492 
307 

lfKT 

1889 


1.657 


1.560 
2.888 
2.058 
1.222 
0.498 
0.422 
0.827 
0.827 
0.317 
0.327 
1.118 
0.972 


11.536 


0.875 
0.752 
3.789 
4.64ft 
2.5B1 
1.682 
0.838 
1.1S7 
1.125 
0.888 
0.376 
4.439 


22.677 


tJan.   8-14,  Jan.   28  to  Feb. 
Inpp  taVen. 


1.620 

1.868 

2.276 

2.872 

5.515 

6.358 

3.7fl0 

4.1<* 

0.60* 

0.7*1 

0.57S 

0.639 

1.21P 

1.401 

0.47/1 

0.*49 

o.wn 

0.869 

0.58P 

0671 

0.3TC? 

0.4^ 

2.36* 

2.7*3 

1.644 

22.811 

20,   frozen . 


No   estimates   made.     March 

•Frozen  Jan.  4-8,  20-31,  Feb.  1-Mareh  0-8.  and  Dee    9999.     r-ti™.,.  ^  , 
IFeb.  1-25,  frozen.     Estimated  from  NewporTdat^        Est,raated  from 


10- June  2.   no  read- 
Newport  data. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  FRANKSTOWN  BRANCH    JUNI- 
ATA RIVER,  AT  HUNTINGDON,  HUNTINGDON  COUNTY. 

(Drainage  area,  845  square  miles.) 


MONTH. 


ftlttb. 

January,    

February 

March,    

April 

May j 

June,    

July,    

August 

September,   

October,  

November, 

December,   

The   year,    


Discharge  In  Becond-feet. 


Bun-oil. 


Maximum. 


4900 

18600 

•     10760 

7920 

800 

4250 

9400 

11320 

2080 

2400 

1360 

800 


Minimum. 


18020 


900 
1*60 
1000 
900 
430 
880 
480 
286 
286 
286 
830 
880 


286 


January, 
February, 
March,    ... 
April,    .... 

May,    

June,    

July 

August ,    . . 
September, 
October,     . 
November, 
December, 


4904. 


7200 

11000 

9400 

10200 

6780 

2400 

8100 

1110 

330 

380 

285 


The  year, 


neoo 


11906. 

January,    

February 

March, 

April 

May 

June 

July 

August,    

September,    

October,  

November,    

December,    

The   year,    


1350 
1110 
13740 
2240 
1030 
6780 
1360 
4260 
1980 
1980 
3660 
6900 


18740 


700 
1110 
900 
700 
480 
480 
830 
286 
240 
240 
240 


Mean. 


1645 


8168 

2277 

663 

1242 

1648 

1111 

790 

758 

506 

531 


Second-feet 

per  square 

mile. 


1606 


1386 

2068 

3345 

2602 

1400 

896 

1516 

458 

296 

268 

242 

314' 


1.947 
4.670 

8.748 
2.696 
0.666 
1.470 
1.832 
1.315 
0.985 
0.891 
0.59ti 
0.028 


1.782 


1.640 
2.447 
8.969 
2.961 
1.667 
1.060 
1.794 
0.542 
0.860 
0.317 
0.266 
0.372 


Depth  in 
Inches. 


2.246 
4.86B 
4.815 
3.00G 
0.768 
1.640 
2.112 
1.516 

1.044 
1.027 
0.667 
0.724 


23.92; 


240 


380 
480 
480 
700 
480 
610 
880 
330 
330 
330 
830 
640 


330 


1.891 
2.689 
4.564 
3.303 
1.922 
1.188 
2.070 
0.625 
0.890 
0.365 
0.319 
0.429 


1225 


648 
802 

8814 

1122 
719 

1489 
676 
965 
506 
698 
612 

1069 


1.450 


1084 


0.701 
0.949 
8.922 
1.328 
0.861 
1.762 
0.680 
1.180 
0.509 
0.706 
0.724 
1.976 


19.700 


0.877 
0.988 
4.621 
1.482 
0.981 
1.966 
0.784 
1.803 
0.668 
0.817 
0.807 
2.277 


1.2821 


17.471 


{Jan.  2,  9-28,  Feb.  19-23,  Nov.27-Dec.  6,  and  Dec.  16-81,  frozen.    Estimated  from  Newport  data. 
•Frozen  January  1-22,  27-31,  Feb.  1-6,  13-28,  Dec.  10-81.     Estimated  from  Newport  data. 
tJan.  l,  5-10,  frozen.    Estimated  from  Newport  data. 


34 
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ESTIMATED  MONTHLY  DISCHARGE  OF  FRANKSTOWN  BRANCH    JUNI- 
ATA RIVER.  AT  HUNTINGDON,  HUNTINGDON  COUNTY.     . 

(Drainage  area,  SJi5  square  miles.) 


MONTH. 


1906. 

January,    

February,    

March 

April,     

May,    

June,   

July,    

August 

September,   

October,    

November,    

December,    

The   year,    


1907. 

January,    

February,   

March,    

April,    

May 

June 

July 

August,    

September 

October,  

November 

December,    

The    year,    


1908 

January.    

February,    

March,    

*Drtl 

May 

June,    

July 

\u«nwt 

September 

Onf  n>>pr 

NToremhor. 
December 

The    year,    — 


1000 

January 

February 

March 

Anrll 

Mav 

June,    

July.    

■\tnnist 

SonfpTnber 

October 

November 

December, 

The    year,    


Discharge  In  Second-feet. 


Maximum. 


6810 
1220 
8650 
7920 
1490 
1110 
1110 
6S70 

480 
1690 

880 
8270 


8650 


6060 
1110 
29290 
2890 
3460 
3860 
2080 
1930 
8460 
1110 
8650 
5810 


Minimum. 


1000 
480 
480 
700 
880 
890 
286 
830 
285 
240 
285 
286 


240 


1110 
480 
480 
900 
540 
540 
880 
380 
880 
830 
430 
540 


Mean. 


1936 
710 

1494 

2748 
586 
464 
425 

1112 
339 
362 
301 
814 


Ban-off. 


Second-feet 

per  square 

mile. 


942 


2858 

716 

4950 

1318 

1209 

1738 

669 

428 

757 

447 

1200 

1826' 


2.291 
0.840 
1.768 
9.252 
0.693 
0.549 
0.508 
1.316 
0.398 
0.452 
0.856 
0.963 


1.115 


8.382 
0.847 
6.858 
1.560 
1.431 
2.057 
0.792 
0.506 
0.896 
0.529 
1.420 
2.161 


Depth  In 
Inches. 


2.641 
0.875 
2.039 
3.628 
0.799 
0.618 
0.580 
1.517 
0.438 
0.521 
0.897 
1.110 


15.158 


8.899 
0.888 
6.754 
1.740 
1.650 
2.296 
0.918 
0.688 
1.000 
0.610 
1.684 
2.491 


29290 


330 


8900, 

loreo! 

34W 

4050 

130*5 

3080; 

ft"*)! 
40?! 


1610 


ATI 

285 


34600 


900 
540 

800 
900,' 
1000 
355, 
2601 
145! 
inol 

100 

75 


1881 

1756 

0745 

1928 

4098 

992 

425 

314 

209 

139 

160 

181 


1.787 


76! 


1569 


5120 

100 

556 

lit-no 

160 

2200 

?pnr> 

610 

1470 

8160 

700 

2372 

6040 

480 

154* 

S?70 

'80 

19()Q 

540 

100 

238 

r4f» 

100 

151 

OCR 

100 

149 

>«!• 

l^n 

JT* 

!F*0 

100 

117 

2080 

100 

268 

1.857 


llfiOO1 


100. 


870 


0.658 
2.604 
1.740 
2.807 
1.8*5 

1.4*0 
0.282 
0.159 
0.176 
0.207 

0.188 

o.8n 


24.401 


2.226 

2.566 

2.078 

2.241 

7.982 

9.202 

2.282 

2.546 

4.860 

5.59? 

1.174 

1.310 

0.503 

0.680 

O.JTC? 

0.429 

0.247 

0.278 

0.165 

O.lflO 

0.189 

0.211 

0.214 

0.247 

25.892 


0.759 
2.711 
2.006 
3.132 
".104 

1.595 
0.325 

0.183 
0.107 
0.2*9 
0.154 
0.358 


1.028, 


13.7*3 
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ESTIMATED  MONTHLY  DISCHARGE  OP  FRANKSTOWN  BRANCH    JUNI- 
ATA river,  at  Huntingdon,  Huntingdon  cuuntvt. 

(Drainage  area,  8j5  square  miles. j 


Discharge  in  Second-ieet. 


Ruii-olY. 


MONTH. 


1910. 


January,    . 
February, 
March,    ... 

April 

May 

June,  

July,    

August,    - 
September, 
October,  .. 
November, 
December, 


Maximum. 


The   year, 


1911. 

January,   

February,   

March,    

April,  

May.    

June,   

July,    

August, 

September,   

October, 

November, 

December, 

The    year 


Minimum. 


13740 

8160 

11880 

5560 

1780 

8270 

610 

700 

1930 

610 

380 

1490 


19740 


9000 
8850 
2400 
5120 
1780 
1000 
480 
2080 
8400 
10760 
2240 
3270 


10760 


Menu. 


130 
160 
540 
130 
330 
330 
180 
130 
130 
100 
100 
100 


100 


880 
240 
480 
1350 
130 
100 
100 
100 
200 
010 
540 
130 

100 


1299 

1423 

3318 

1472 

811 

1081 

345 

215 

442 

187 

148 

245 


911 


Second-feet 
per  futile 
mile. 


2009 

1685 

1440 

2565 

602 

399 

180 

283 

1600 

1977 

1185 

1497 


1288 


1.537 

1.684 

3.927 

1.742 

.960 

1.208 

.406 

.254 

.3SflJ 

.221 

.176 

.290 


Depth  in 
inche*. 


12.960 


2.37S 

l.inrt 

1.704 

3.086 

.712 

.437 

.218 

.335 

1.893 

2.840 

1.402 

1.772 


1.518 


1.772 
1.753 
4.52? 
1.943 

1.107 

1.348 
.471 
.293 
.583 
.255 
.196 
.334 


14.582 


2,742 
2.07o 
1.964 
o*38d 

.821 

•  wo 

.246 
.386 
2.112 
2.698 
1.564 
2.043 


20.52& 
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KISHACOQUILLAS  CREEK. 


DESCRIPTION  OF  BASIN. 

Kishacoquillas  creek  joins  the  Juniata  river  at  Lewis  town,  45 
miles  above  the  rivers  mouth,  from  the  northeast,  draining  195  square 
miles,  practically  all  of  which  lies  in  Mifflin  county.  It  is  formed 
by  the  East  and  West  Branches,  which  join  at  Seeds ville,  both 
branches  and  its  other  tributaries  rising  in  the  sandstone  ridges, 
while  the  main  stream  valley  and  those  of  the  two  branches  for 
some  miles  above  their  junction  lie  in  the  limestone  resulting  in  a 
well  maintained  flow.  Its  course  is  southwesterly  and  its  length 
from  Beedsville  5£  miles,  its  basin  being  fanshaped.  The  main  valley 
is  densely  populated  and  water  is  used  for  industrial,  domestic  and 
water  power  purposes.  Its  larger  upper  tributaries  as  they  emerge 
from  tihe  sandstone  area  are  used  for  supplying  Keedsville,  Burnham, 
Yeagertown  and  Lewistown. 

The  mean  annual  precipitation  over  this  watershed  is  from  40 
to  45  inches. 

The  discharge  has  been  measured  since  August  21,  1911,  at  Kulp's 
2  miles  above  the  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.  19. 


KISHACOQUILLAS  CREEK  AT  KULP'S,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  August  21st,  1911,  on  a  two  span,  wooden,  highway 
bridge  at  Kulp's. 

The  channel  is  straight  above  and  below  the  station  for  300  feet, 
with  riffles  about  100  feet  below  the  bridge.  The  right  bank  is  high 
but  overflows  during  extreme  stages,  while  the  left  bank  is  high 
and  does  not  overflow.  The  bed  is  of  rocks  and  mud  and  is  fairly 
permanent.    There  is  slight  velocity  under  the  bridge  at  low  stages. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
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the  bridge  and  by  wading,  at  low  stages,  150  feet  above  the  bridge. 
The  initial  point  for  soundings  is  top  edge  of  left  abutment,  down- 
stream side. 

A  staff  gage  is  bolted  to  the  upstream  face  of  the  left  abutment. 
The  elevation  of  zero  is  arbitrarv  datum.  Bench  mark  No.  1  is 
mark  chiselled  on  stone  in  fourth  row  from  top,  upstream  face,  left 
abutment;  elevation,  5.87  feet  above  gage  datum.    The  gage  is  read 

■ 

twice  daily  by  Thomas  W.  Hawke. 

Since  the  establishment  of  this  station  six  discharge  measurements 
have  been  made. 


DISCHARGE     MEASUREMENTS     OF     KISHACOQUILLAS,     AT     KULFS 

MIFFLIN  COUNTY,  fENNA. 

(Drainage  area,  190  square  miles.) 


i 

1 

OD. 

I 

Ctl 

it 

o 

** 

a* 

u 

0v 

No.       Date. 

Hydrograpber.          j 

> 

"Z 

& 

Remarks . 

J3    ! 

C        I 

JS 

08 

i 
1 

! 

Widt 

Area 

a 
2 

C 

V. 

2 

1 

Ft. 

• 

Feet. 

Sq.    ft. 

per 

Feet. 

Sec. -ft. 

1911. 

sec. 

1 

Aug.    21, 

Langenhelm   &  Bedf- 
ord. 

79 

106 

0.50 

0.83 

53 

Wading    msnit.    150 
feet  above  bridge. 

2 

Aug.    30, 

Langenhelm,   

61 

187 

1.17 

1.85 

218 

Nov.    18, 

Gannett     &     Langen- 
helm. 

00 

222 

1.94 

1.93 

400 

• 

4     Dec.      8, 

Boehringer,    

62 

179 

0.77 

1.22 

138 

Surface   mamt. 

1912. 

•j 

Mar.    20, 

Boahringer 

02 

267 

3.50 

2.56 

935 

Surface   msmt. 

o     April   24, 

I 

Reckord  &  Boehringer, 

'   eo 

22S 

1.97 

1.90 

449 

0.6  mamt. 

DISCHARGE  TABLE  FOR  KISHACOQUILLAS  CREEK,  AT   KULP'«S,   MIF- 
FLIN COUNTY.  FROM  AUGUST  21,  1911. 


"3 

s 

•3 

o 


a 

« 

1 

• 

■ 

• 

• 

*» 

+■» 

+» 

*» 

XX 

S3 

£2 

XX 

«0 

t* 

4> 

& 

V 

U 

V 

be 

08 

S 

"3 

Xi 

09 

I 

be 

Vi 
03 

Xi 

XX 

09 

XX 

0> 

Xi 

00 

■g 

© 

g 

ttt 

00 

bo 

oo 

Sq 

o 

Ob 

be 

s 

98 

5 

03 

5 

S 

5 

03 

O 

03 

€ 

00 


Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

0.60 

14 

.20 

144 

.80 

378 

.70 

29 

.80 

178 

.90 

432 

.80 

47 

.40 

211 

2.00 

493 

.90 

6B 

.50 

249 

.10 

562 

1.00 

91 

.60 

289 

.20 

635 

.10 

110 

.70 

830 

.30 

712 

Feet. 
.40 
.50 
.60 

.70 
.80 


Sec. -ft. 
796 
889 


1084 
1189 


Feet. 

.90 

3.00 

.10 

.20 


.-It. 
1297 
1410 
1580 
1680 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  KISHACOQUILLAS 
CREEK,  AT  KULP'S,  MIFFLIN  COUNTY,  PENNA. 


I. 
2, 
3. 

4. 

5. 

0. 
7, 
8, 
9. 
10. 

11. 
12. 

IS 

14. 
15, 

16. 
17. 
18. 
19. 
20, 

21, 
22. 
28, 
24. 
26, 

26, 
27. 
28. 
29 
30. 
31. 


uai. 

Day. 


AUG. 


u  H 


Dis. 


SEPT. 


.82 
.72 
.81 
.07 
.93 

.87 

,07 

.61 

1.14 

1.15 

1.57 


17 
83 
49 
24 
76 

02 
24 

16 
127 
190 
276 


G  H 


1.85 
1.17 
.81 
1.15 
1.16 

1.45 
1.24 
1.17 
2.25 
1.93 

1.71 
1.00 
1.46 
1.33 
2.19 

2.19 
1.80 
1.69 
1.60 
1.57 

1.43 
1.36 
1.27 
1.19 
1.20 

1.19 
1.15 
1.13 
1.35 
1.32 


Dis. 


194 

186 

49 

130 

130 

230 
157 
130 
674 
450 

335 
288 
230 
186 
628 

628 
394 
326 
288 
276 

222 
194 
166 
141 
144 

141 
130 
124 
194 
183 


OCT. 


U  H 


1.25 
3.65 
2.43 
2.27 
1.95 

1.79 

2.57 
2.01 
1.91 
1.83 

1.80 
1.72- 
1.63 
1.56 
1.50 

1.46 
1.43 
1.81 
1.62 
1.55 

1.51 
1.46 
2.02 
1.83 
1.80 

1.77 
1.72 
1.67 
1.61 
1.55 
1.53 


NOV. 


Dis. 


G  H 


160 
2170 
822 
689 
462 

373 
958 
500 

438 
394 

378 
340 
301 
272 
249 

234 
222 
883 

296 

253 
234 

507 
394 

378 

364 
340 
317 
292 
268 
201 


1.61 
1.45 
1.88 
1.86 
1.82 

1.89 
1.64 
1.47 
1.40 
1.87 

1.86 
1.42 
1.51 
1.87 
1.40 

1.39 
1.39 
1.85 
1.69 
1.69 

1.68 
1.68 
1.67 
1.66 
1.53 

1.49 
1.42 
1.41 

1.391 
1.37 


DEC. 


Dis.     G  H 


280 
204 

194 
183 

208 
805 
239 
211 
200 

197 
219 
253 
200 
211 

208 
197 
405 
828 
826 

822 
301 
276 
268 
261 

245 
219 
216 
208 
200 


1.86 
1.83 
1.29 
1.41 
1.35 

1.32 
1.88 
1.82 
1.81 
1.29 

1.26 
1.28 
1.19 
1.21 
1.40} 

1.91 
1.92 
1.86 
1.79 
1.72 

1.67 
1.69 
1.87 
1.67 
1.71 

1.67 
2.16 
1.87 
1.86 
1.79 
1.83 


Dis. 


191 

186 
173 
215 
194 

183 
186 
183 
180 
173 

160 
151 
141 
147 
211 

438 
444 

410 
373 
840 

317 
326 

416 
317 
335 

317 
698 
416 
405 
373 
394 


ESTIMATED  MONTHLY  DISCHARGE  OF  KISHACOQUILLAS  CREEK    AT 

KULP'S,  MIFFLIN  COUNTY. 

(Drainage  area,  190  square  miles.) 


Discbarge  in  Second-feet. 


1911. 
Month. 


Maximum. 


September,     ' 

October,    ___ i 

November,  __ 1 

December,   -, 


674 

2170 

405 

598 


Minimum. 


Mean. 


Run -off. 


Second-feet 

mile. 

per  square 


inches. 
Depth  in 


i 


49 
100 
183 
141 


250 
436 

244 

287 


1.316 
2.295 
1.284 
1.511 


1.469 
2.646 
1.482 

1.742 


-i 
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TU8CAR0RA  CREEK. 


DESCRIPTION  OP  BASIN. 

Tuscarora  creek,  an  important  tributary  of  the  Jnniata  river; 
joining  that  stream  at  Port  Royal,  from  the  south,  rises  in  the 
southeastern  part  of  Huntingdon  county,  and  flows  northeasterly 
through  that  county  into  Juniata  county,  and  thence  in  the  same 
direction  to  the  river.  Its  total  length  is  approximately  45  miles,  and 
its  total  drainage  area  approximately  256  miles,  its  watershed  being 
long,  straight  and  narrow.  The  only  large  tributary  is  Licking 
creek,  which  after  flowing  nearly  parallel  to  the  parent  stream  for 
several  miles,  joins  it  just  above  the  river.  Licking  creek  is  used  for 
industrial  water  supply.  The  valley  is  well  cultivated  as  are  ^ome 
of  the  side  hills,  while  the  hill  tops  are  well  timbered.  The  main 
stream  is  unused  for  water  supply  and  little  for  power. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to  45 
inches. 

The  discharge  has  been  measured  since  August  21st,  1911  at  Gron- 
inger's  Bridge,  4  miles  above  the  mouth. 


SUSQUEHANNA  BASIN—STATION  NO.  20. 


TUSCARORA  CREEK  NEAR  PORT  ROYAL,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  August  21st,  1911,  by  the  Water 
Supply  Commission  of  Pennsylvania,  on  a  single  span,  steel,  through 
truss,  highway  bridge  about  four  miles  above  Port  Royal. 

The  channel  above  the  station  is  straight  for  150  feet,  with  bend 
to  left,  while  below  the  station  it  is  straight  for  200  feet.  The 
right  and  left  banks  are  low  but  do  not  overflow  except  during  ex- 
treme stages.  The  bed  is  of  gravel  and  rocks  and  is  fairly  permanent. 
There  is  a  good  velocity  at  all  stages. 

Measurements  are  taken  from  the  downstream  side  of  the  bridge 
and  by  wading  100  feet  upstream  during  low  stages.  The  initial 
point  for  soundings  is  bridge  pin,  downstream  right  abutment. 
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A  chain  gage  is  bolted  to  the  floor  on  the  upstream  side  of  the 
bridge.  The  length  of  the  chain  from  bottom  of  weight  to  marker  is 
21.70  feet.  The  elevation  of  zero  is  arbitrary  datum.  Bench  mark 
No.  1  is  shelf  in  stone  on  face  of  right  abutment,  seventh  course  from 
top,  second  in  from  downstream  corner,  0.54  feet  down  from  top  of 
stone;  elevation,  9.71  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  G.  W.  Groninger. 

'   Since  the  establishment  of  this  station  11  discharge  measurements 
have  been  made.  «     <  j| 


DISCHARGE  MEASUREMENTS  OP  TUSCARORA  CREEK,  NEAR  PORT 

ROYAL,  JUNIATA  COUNTY,  PENNA. 
(Drainage  area,  205  square  miles.) 


No 


Hydrographer. 


1 

m 

a 

i          • 

>» 

o 

♦» 

1 

•** 

8 

> 

*3 

• 

43 

0 

43 

as 

«8 

s 

< 

a 

3 

S 

5 

Remarks. 


2 
3 


4 

a* 

O 

6 

7 

8 

9 

10 


1011. 
Aug.    21, 

Aug.    30, 
Dec.      8, 

1912. 

Mar.  15, 

Mar.  15, 

Mar.  16, 

Mar.  16, 

Mar.  10, 

Mar.  la, 

Mar.  19, 


11     April  24, 


Langenhelm    &   Beck- 
ord. 

Langenhelm.   

Boehringer,  \ 

BoehriDger 

Boehringer,    

Reckord,    

Beekord,    

Reckord,   -. 

Reckord - 

Langenbelm    A    Reck- 
ord. 
Reckord  A  Boehringer. 


1 

Ft. 

Feet. 

Sq.   ft. 

per 

Feet. 

Sec. -ft. 

sec-. 

41 

47 

0.54 

2.34 

25.8 

102 

203 

2.10 

4.46 

551 

79 

127 

0.85 

2.96 

108 

143 

815 

5.12 

8.67 

4172 

150 

902 

5.50 

9.94 

4965 

125 

636 

3.94 

0.61 

2108 

124 

511 

8.88 

6.47 

1982 

128 

478 

8.69 

6.20 

1762 

121 

460 

3.69 

0.10 

1719 

104 

252 

2.05 

4.80 

516 

96 

217  I 

1.95 

3.95 

424 

Wading    nwmt.    100 
feet  above  bridge. 
From  bridge. 


<« 


u 

it 
It 
4\ 
tt 
tt 
tt 

tt 


t* 


tt 
tt 
It 
*t 
tt 
«f 

« 


tt 


(Surface) 


DISCHARGE  TABLE  FOR  TUSCARORA  CREEK,  NEAR  PORT  ROYAL,  JUNI- 
ATA COUNTY,  PROM  AUGUST  21,  1911. 


43 
bfl 

1 


i 

• 

1 
1 

r 

a 

• 

4* 

1 

+» 

*» 

4* 

43 

1 

43 

43 

43 

a 

U 

1                            • 

60 

. 

bo 

• 

bj 

B 

I 

•3 

.   43 

43 

bo 

"8 

43 

S3 

«s 

03 

03 

43 

& 

43 

& 

43 

£ 

43 
o 

& 

a  1 

1     5 

00 

5 

09 

5 

£ 

uu 

5 

03 

x 


Feet. 

8ec.-ft. 

Feet. 

2.10 

5 

.70 

.20 

12 

.80 

.80 

20 

.90 

.40 

80 

4.00 

.50 

40 

.10 

.60 

52 

.20 

.70 

65 

.80 

.80 

80 

.40 

.90 

97 

.50 

3.00 

115 

.60 

.10 

135 

.70 

.20 

155 

.80 

.80 

180 

.00 

.40 

205 

5.00 

.50 

2S5 

.10 

.60 

265 

.20 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

295 

.80 

1145 

.90 

2896 

.50 

886 

.40 

1210 

7.00 

2485 

.60 

875 

.50 

1275 

.10 

2575 

.70 

420 

.00 

1845 

.20 

2665 

.80 

465 

.70 

1415 

.30 

2756 

.90 

510 

.80 

1490 

.40 

2860 

9.00 

560 

.90 

1565 

.50 

2950 

.10 

615 

6.00 

1640 

.60 

8060 

.20 

670 

.10 

1716 

.70 

8150 

.80 

725 

.20 

1790 

.80 

8250 

.40 

780 

.30 

1870 

.90 

8350 

.50 

835 

.40 

1960 

8.00 

3455 

.60 

890 

.60 

2035 

.10 

3560 

.70 

950 

.60 

2125 

.20 

8665 

.80 

1015 

.70 

2216 

.30 

8776 

.99 

1080 

.80 

2806 

.40  ' 

3685 

10.00 

Sec.  ft. 
8995 
4110 
4225 

vo9v 

4460 


4700 
4880 
4945 


6216 
6860 

6486 


6786 
6866 


»  —  ■ 


a^a; — =^_--j--  era 


~ijjl  -as:- 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  TUSCARORA 
CREEK,  NEAR  PORT  ROYAL,  JUNIATA  COUNTY,  PENNA. 


1911. 

1       AUG. 

SEPT. 

OCT. 

NOV. 

DEO. 

Day. 

G  H 

Die. 

G  H 

Difl. 

G  H 

IMS. 

GH 

Dis. 

GH 

DIs. 

1,   „ 

5.43 
S.96 
3.40 
3.15 
2.93 

2.99 
2.91 
2.79 
4.29 
4.63 

3.f9 
9.38 
3.12 
2.99 
b5.18 

5.87 
4.37 
3.77 
8.52 
3.35 

3.16 
3.21 
8.07 
2.95 
2.93 

2.84 
2.83 
2.91 
3.48 
4.64 

1230 
396 
205 
145 
102 

113 

1        99 

78 

555 

742 

?92 
200 
139 
108 
1087 

1542 
598 
823 
241 
192 

147 
158 
129 
106 
102 

87 

85 

99 

229 

747 

3.72 
4.50 
8.75 
3.51 
8.29 

3.13 
3.59 
3.41 
3.16 
8.11 

3.28 
3.16 
3.00 
2.98 
2.96 

2.90 
2.90 
4.54 
4.11 
3.72 

8.52 
9.43 
4.04 
3.72 
3.50 

8.40 
3.30 
8.22 
3.18 
8.12 
3.16 

303 
670 
815 
238 
178 

141 
262 
208 
147 
137 

175 
147 
115 
111 
108 

97 

97 

692 

470 

803 

241 
214 
438 
303 
235 

205 
180 
160 
151 
189 
147 

3.22 
3.05 

2.96 
2.87 
2.89 

2.93 
8.80 
3.43 
3.29 
3.24 

3.1fl 
3.13 
3.47 
3.15 
3.19 

3.35 
3.15 
4.04 
4.11 
3.79 

3.69 
3.45 
3.80 
3.31 
3.45 

3.23 
3.14 
8.13 
8.12 
3.05 

160     2.96 

125     2.99 

108     3.00 

92     3.01 

95     2.94 

102     2.84 
335'    2.86 
214     2.92 
178i     2.95 
166     2.96 

147     ««> 

108 

2 

113 

3.    

115 

4 



117 

5f _ 

104 

6 

87 

90 

8 

101 

9 

106 

10.    .       

108 

11,    

101 

12,    

141 
226 
145 

153 

192 
145 
438 
470 

331 

283 
220 
180 

220 

162 
143 
141 
139 
125 

2.88 
2.93 
2.88 
8.80 

5.12 
6.29 
4.44 
4.01 
8.66 

8.55 
3.62 
4.39 

4.09 
4.13 

9.92 
4.94 
4.53 
3.88 
S.WJ 

8.78 

94 

13,           

102 

14,    — 

15,    





94 
335 

16 

1028 

17 

18 





1138 
687 

19 _ 

424 

»,    

21 

22     

2.27 
2.14 
9.15 
2.22 
2.40 

2.60 
2. TO 
2.61 
3.42 
4.74 
a5.72 

18 

8 

8 

14 

30 

64 

68 

53 

211 

802 

1430 

283 

250 
271 

94 

610 
460 

25 

478 

36 

884 

27 

914 

28 

686 

29 

367 

39,    

411 

SI 

327 

a  Maximum  6.81  feet  at  6:80  P.  M.—  2814  sec.  ft. 
b  Maximum  6.91  feet  at  6  P.  M.=2404  see.  ft. 


ESTIMATED  MONTHLY  DISCHARGE  OP  TUSCARORA  CREEK  NEAR 

PORT  ROYAL,  JUNIATA  COUNTY. 

(Drainage  area,  205  square  miles.) 


1911. 
Month. 

Discharge  In  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

1 

Depth  In 
Inches. 

August  21-31, 

2814 

2404 

692 

470 

"188 

■ 

September, 
October,    ... 

76 
97 
92 
87 

342 
286 

192 
887 

1.668 
1.151 
0.937 
1.644 

£.861 

1  827 

November, 
December.   .. 

1.046 
1.895 

1 
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JUNIATA  RIVER. 


DESCRIPTION  OP  BASIN. 

The  Juniata  river,  the  largest  tributary  of  the  Susquehanna  river, 
below  the  forks,  drains  a  crescent  shaped  area  of  approximately  3450 
square  miles,  lying  in  the  south  central  part  of  Pennsylvania,  and 
entirely  within  the  Allegheny  Mountains  and  their  foot  hills.  This 
river  is  formed  in  Huntingdon  county  at  a  point  6  miles  east  of 
Huntingdon,  by  the  junction  of  the  Raystown  and  Frankstown 
Branches,  the  former  rising  on  the  eastern  slope  of  the  mountains  in 
the  eastern  part  of  Somerset  county,  flowing  eastward .  and  then 
northeastward,  with  a  drainage  area  of  approximately  1012  square 
miles,  and  the  latter  rising  in  the  northwestern  part  of  Bedford 
county,  on  the  eastern  slope  of  the  Allegheny  divide,  and  flowing 
northeasterly  and  then  southeasterly,  with  a  drainage  area  of  ap- 
proximately 995  square  miles. 

From  the  junction  of  the  two  branches  the  Juniata  river  flows  in 
a  general  easterly  direction  through  Huntingdon,  Mifflin,  Juniata 
and  Perry  counties,  to  its  mouth  at  Juniata  Bridge,  a  total  distance 
of  about  80  miles.  The  valley  of  the  stream  is  narrow,  bounded  by 
bordering  hills  and  flows  in  a  winding  course,  cutting  through  a  suc- 
cession of  sandstone  ridges,  the  channel  being  generally  on  a  rocky 
bed,  with  numerous  riffles,  separated  by  pools,  in  which  sediment  to 
considerable  depth  has  collected  at  some  points.  The  junction  of 
the  Frankstown  and  Raystown  Branches  lies  at  an  approximate  ele- 
vation of  610  feet,  and  the  mouth  at  360  feet,  making  an  average  fall 
of  3  feet  per  mile.  Draining,  as  this  stream  does,  a  section  of  the 
Allegheny  mountains,  it  has  many  tributaries  flowing  northerly  and 
southerly  between  the  ridges.  The  mountains  are  generally  covered 
with  second  growth  timber,  but  the  larger  valleys  are  deforested  and 
used  extensively  for  farming.  The  valleys  of  the  river  and  its  main 
tributaries  are  rather  thickly  populated  but  the  headwaters  of  the 
tributaries  are  sparsely  inhabited.  At  one  time  this  river  was  fol- 
lowed from  its  mouth  to  Hollidavsburg  ibv  the  Pennsylvania  Canal, 
long  since  abandoned,  and  replaced  by  the  Main  Line  of  the  Penn- 
sylvania Railroad. 

The  majority  of  the  larger  towns  receive  their  domestic  water 
supply  from  tributaries  of  the  river ;  the  river  itself,  being  thus  used 
only  in  case  of  emergency,  is,  however,  considerably  employed  for 
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industrial  purposes.  Several  of  the  lower  tributaries,  as  well  as  both 
of  the  branches,  drain  areas  of  limestone,  which  contribute  to  main- 
tain a  fair  low  water  flow. 

The  mean  annual  precipitation  over  almost  the  entire  basin  is 
from  40  to  45  inches. 

The  discharge  has  been  measured  since  March  21,  1899,  at  Newport, 
12  miles  above  the  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.  21. 


JUNIATA  RIVER  AT  NEWPORT,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Geological  Sur- 
vey on  March  21st,  1899,  at  a  steel,  through  truss,  highway  bridge 
near  the  Pennsylvania  Railroad  Station,  at  Newport.  On  April  1st, 
1907,  this  station  was  taken  over  by  the  Water  Supply  Commission 
of  Pennsylvania  and  has  since  been  maintained  and  operated  by  this 
Commission. 

The  channel  is  straight  for  one-half  mile  above  and  below  the  sta- 
tion. The  right  and  left  banks  are  high  and  not  subject  to  overflow. 
The  bed  is  of  hard  material  and  permanent.  There  is  a  good  measur- 
able velocity  under  the  bridge  at  all  stages. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  end  of  hand-rail  on 
right  bank,  downstream  side. 

On  March  29tih,  1905,  a  standard  chain  gage  was  fastened  to  the 
handrail  on  the  downstream  side  of  the  bridge,  in  the  first  span.  The 
length  of  chain  from  the  bottom  of  the  weight  to  the  marker  is  36.78 
feet  The  elevation  of  zero  is  363.32  feet  above  sea  level.  (Pennsyl- 
vania Railroad  Levels)  Bench  mark  No.  1  is  extreme  east  end  of 
stone  door  sill,  east  front  of  Ewing's  store  building,  near  end  of 
bridge;  elevation,  28.83  feet  above  gage  datum.  Bench  mark  No.  2  is 
on  shelf  in  southeast  corner  of  underpinning  of  store  of  J.  M.  Ewing; 
elevation,  28.87  feet  above  gage  datum.  Bench  mark  No.  3  is  on  top  of 
fire  plug  in  front  of  Ewing's  store;  elevation,  29.75  feet  above  zero 
of  gage,  or  393.07  feet  above  mean  sea  level.  (P.  R.  R.  Bench).  The 
gage  is  read  twice  daily  by  A.  R.  Bortel. 

Since  the  establishment  of  this  station  37  discharge  measurements 
have  been  made. 
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DISCHARGE  MEASUREMENTS  OF  JUNIATA  RIVER,  AT  NEWPORT, 

PERRY  COUNTY,  PENNA. 

(Drainage  area,  3880  square  miles.) 


i 

2 
8 
4 
5 

6 

7 

8 
9 

10 
11 

12 
IS 
14 
15 
16 
17 

18 

19 
20 

21 
22 
28 
24 
26 

26 

27 


29 
80 
81 
32 
33 
84 

86 

80 


No.  .  Date. 


Hydrographer. 


a 
o 

oo 

o 

eS 

< 


o 
"5 


a 
s 

a> 


44 

be 


be 


4> 

be 

it 

03 


Remarks. 


1890. 
Mar.  21, 
June  9, 
July  81, 
Sept.  14, 
Oct.    18, 

1900. 
May    17, 
Sept.  22, 

1901. 
Aug.    14, 
Oct.     24, 

1902. 
April    19, 
Sept.   17, 

1903. 
Mar.  9, 
April  2, 
May  7, 
June  3, 
Oct.  6, 
Nov.     8, 

1904. 
July    16. 

1905. 
Mar.  £4, 
Mar.  27, 
Mar.  29, 
April  I, 
April  4, 
July  4, 
July      0, 

1906. 
June    28, 

1907. 
July    24, 
28     Oct.     11, 

1908. 
Feb.  16, 
Feb.  17, 
Feb  17, 
Mar.  9, 
Mur.  19, 
Sept.   10, 

1909. 
May     18, 

1911. 
Dec.      9, 

1912. 
87     April    25, 


Paul, 

do. 

do. 

do. 

do. 

Paul, 
do. 

Paul, 
do. 

Paul, 
do. 


Murphy 

do. 

do. 

Hoyt,    _ 

Sawyer,    

Brundage  &  Sawyer,  ~ 


Grover, 


Follansbee,    — 

do. 

do. 

Morse,  - 

Harley 

Grover 

Grover  &  Biggi 

kj .  S.  G.  S.t  -,--_----_ 

Horton,     

Grant,    ...._..*...__• 

Gannett 

Gannett  &  Grant. 

do. 

Grant 

Gannett 

Langenheiin,   


Grant 

Boehringer,    

Reckord  &  Boehringer, 


Feet. 


Sq.  ft. 

8486 
1166 

849 
1755 

061 

1139 
723 

1080 
i        881 

j      2098 
702 

2978 
2988 
1409 
1102 
1044 
1002 


608 
008 

576 

575 
550 
512 
512 

584 

460 
•TOS 

617 
616 
615 

619 

637  1 
170 

541    | 

514  ' 

565  | 


Ft. 
per 
sec. 
3.75 
1.64 
0.80 
2.64 
1.25 

1.56 
0.56 

1.77 
1.46 

3.24 
1.06 

3.64 
8.53 
3.10 
1.38 
1.58 
1.51 


4012  > 

3780 

2500 

2182 

1404 

1113 

1067 

1190 

986 
1050 

7153 
5505 
5054 
0542 
10703 
W8 


1604 
1087 
2160 


3.00 

1.52 

I 

:  3.41 


1520  ,  2.73 


4.14 
4.47 
3.91 
3.49 
2.78 
2.04 
1.80 

1.96 

1.64 
1.51 

5.58 

4.97 

4.88 
5.40 

0.88 
0.77 


Feet. 

6.60 
3.20 
2.90 
4.55 
2.90 

3.40 
2.80 

3.40 
3.10 

6.00 
2.84 

6.21 
6.21 
3.96 
8.40 
8.40 
3.33 

4.28 

8.66 
8.20 
6.23 
5.69 
4.89 
3.70 
3.48 

3.78 

3.32 

3.41 

13.70 
10.80 
10.20 
12.58 
19.15 
2.74 

4.40 

8.68 

5.40 


Sec. -ft. 

13094 
1908 

682 
4625 

829 

1778 
418 

1915 
1288 

6779 
784 

10843 
10655 
2963 
1525 
1655 
1604 

4152 

16680 
16690 
9805 
7606 
4063 
2271 
1901 

2330 

1618 
1590 

39945 
27851 
24679 
35331 
78662 
652 

4820 

1649 

7866 


Float    measurement. 
Flo  at    measurement . 
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DISCHARGE    TABLE    FOR     JUNIATA    RIVER    AT    NEWPORT,    PERRY 
COUNTY,  FROM  MARCH  21,  1899,  TO  DECEMBER  31,  1911. 
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Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.00 

470 

.80 

13475 

12.00 

32050 

.70 

58000 

.40 

88280 

.70 

570 

.40 

18800 

.10 

83125 

.80 

58600 

.50 

88925 

.  .80 

680 

.50 

14150 

.20 

S380O 

.90 

59225 

.60 

89570 

.90 

825 

.60 

14500 

.30 

84075 

17.00 

59860 

I          .70 

90215 

8.00 

980 

.70 

14850 

.40 

84650 

.10 

60480 

1          .80 

90860 

.10 

1145 

.80 

16200 

.60 

85026 

.20 

61115 

.90 

91505 

.20 

1620 

.90 

15550 

.60 

35500 

.30 

61755 

22.00 

92150 

.80 

1505 

8.00 

15000 
16250 

.70 

85975 

.40 

02400    | 

.10 

92815 

.40 

1700 

.10 

.80 

36450 

.60 

63000 

.20 

98480 

.SO 

1900 

.20 

16600 

.90 

36900    j 

.60 

63600 

.80 

94145 

.60 

2115 

.30 

16950 

KJ.00 

37350    . 

.70 

64200 

.40 

94810 

.70 

2886 

.40  i 

17300 

.10 

37835 

.80 

64800 

.60 

95475 

.80 

2556 

.50  1 

17685 

.20 

38320 

.90 

65450 

.00 

96140 

.90 

2800 

.60 

18070 

.30 

38810    : 

18.00 

06100 

.70 

96806 

4.00 

3060 

.70 

18460 

.40 

39300 

.10 

66760 

.80 

97470 

.10 

3315 

.80 

18850 

.50 

39825 

.20 

07420 

.<*) 

98135 

.20 

8000 

.90 

19250 

.60 

40850 

.30 

68080 

23.00 

98800 

.30 

8885 

9.00 

19560 

.70 

40875 

.40 

68750 

.10 

99440 

.40 

4170 

.10 

20035 

.80 

41400 

.50 

69410 

.*> 

100080 

.50 

4450 

.20 

20420 
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41926 

.60 
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.30 
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.00 
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.80 

20810 

14.00 

42450 

.70 

70730    , 
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.70 

5020 

.40 
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.10 

43000 

.80 

71400 

.50 
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.SO 

5325 

.50 

21600 

.20 

43550 

.90 

72050 

.60 

102640 

.90 

5085 

.60 
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.30 

44100 

19.00 

72700    ' 

.70 

103280 

5.00 

5945 

.70 

22400 

.40 

44650 

.10 

73870 

.80 
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.10 

6250 

.80 
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.60 

45210 

.20 

74040 

.90 
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.20 

0650 

.90 

23225 

.60 

46770 

.30 

74720 

24.00 

105200 

.30 

6850 

10.00 

23650 

.70 

46335 

.40 
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.10 

105845 

.40 

7145 
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.80 
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.60 
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.20 
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.50 

7445 
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24570 
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.60 

76700 

.30 

107135 

.60 

7750 

1          .80 

25035 

15.00 
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.70 
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.40 
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.70 

8065 

I          .40 
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10 

48600 

1          .80 
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.50 
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8885 

.50 

25925 

.20 

49200 

|          .90 
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.60 
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.60 
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6.00 
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81150 
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10050    ' 

11.00 

28100 

.70 

52125 

.40 
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.10 
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.40 
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.10 

28550 

.80  t 
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.60  ' 

82450    1 

.20 

112920 

.60 

10750    ■ 

20 

29000 

.90 

58275 

.60  | 

83100    | 

.30 

113555 

.60 

11100 

.30 

29450 

lfi.00 

53850 

.70  1 

83750    . 

.40 

114190 

.70 

11450 

.40 

29900 

.10  1 

54485    | 

.80 

84400    , 

.50 

114625 

.80 

11800 

.50 

30360 

.20 

55090    ! 

.90 

85050    | 

.60 

115400 

.90 

12150 

.60 

30820 

.30  ; 

55610 

21.00 

S5700    | 

.70 

116095 

7.00 

12500 

.70 

31285    ! 

.40 

56200 

.10  | 

S6345    ' 

.80 

116780 

.10 

12825 

.SO 

31750 

.50  | 

5680O 

.20  ' 

89990 

.90 

117865 

.a. 

13150 

1  i 

.90 

32200 

.60  | 

57400 

.30 

87636    ' 

i 

20.00 

118000 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  JUNIATA  RIVER 

AT  NEWPORT,  PERRY  COUNTY,  PENNA. 


1906. 
Day. 


JAN. 


FEB. 


MAR. 


APR. 


G  H 


1,  . 

2,  . 
8,  . 

4,  - 

5,  . 

6,  . 

7,  . 

8,  . 

9,  . 

10,  . 

11,  • 

12,  . 
.18,  . 

14,  . 

15,  . 

10  . 

17,  . 

18,  . 

19,  . 

20,  . 

21,  . 
22, 

28,  .. 

24,  . 

26,  . 

28,  . 

27,  . 

28,  . 

29,  . 

80,  . 

81,  . 


6.0 
4.9 
6.0 
7.6 
7.5 

7.4 
6.7 
5.9 
5.4 
4.8 

4.8 
4.6 
4.6 
4.6 
4.8 

5.0 
5.2 
5.2 
6.1 
6.0 

6.0 
5.0 

6.4 
7.0 
7.1 

6.8 
6.0 
6.6 
5.4 

5.0 

4.8 


Dfs. 


5945 

5635 

594n 

14150 

14150 

13800 

11450 

8710 

7145 

5325 

5825 
4736 
4735 
4735 
5325 

6945 
6550 
6550 
62.50 
5945 


l 


GH 


5945 

6945 

7145 

12500 

12825 

11800! 
90451 
7750, 
71451. 
594: 
5326  . 


8.9 
8.9 
8.9 
8.8 
9.8 

3.7 
3.7 
8.7 
3.7 
3.8 

8.7 

8.7 
3.6 
3.6 
8.6 

3.6 
3.5 
8.5 
3.4 
8.4 

8.4 
8.4 
8.4 
3.4 
3.6 

3.6 
8.7 
3.7 


Dis.  G  H  Dfs.  I  G  H 


2800 
2800 
2800 
2555 
2555 

2336 
28361 
23851 
2335 
2555 

2835 
2385 
2115 
2115 
2115 

2116 
1900 
1900 
1700 
1700 

1700 
1700 
1700 
1700 
2115 

2115 
2335 
2335 


8.7 
3.8 
4.0 
6.1 
6.0 

5.9 
5.9 
5.6 
6.0 
4.8 

4.6 
4.6 
4.5 
4.6 
4.5 

4.5 
4.7 
4.6 
4.4 
4.4 

4.4 
4.8 
4.8 

4.5 
4. fc 

4.2 
4.2 
6.0 

10.0 
9.0 

11.0 


2565 
8050 
9370 
9045 

8710! 
8710 
7750i 
5945; 
6325 

4786 
4735 
4450 
4450 
4450 

4450 
5020 
478P 
4170 
4170 


10.0 
9.8 
9.7 
8.8 
8.4 

7.9 
7.9 
7.9 
8.0 
7.7 

9.8 
8.2 
S.2 
8.0 
9.7 

9.4 
8.3 
6.0 
6.1 
5.6 


4170 
8896 


I 


4450 
3885 

8600 
8600 
11100 
28*50 
19650 
28100 


Dis. 


28060 

22800 
22400 
18850 
17300 

16550 
15560 
16550 
15900 
14860 

20810 
16600 
16600 
15900 
22400 

21200 

16950 

11100 

9370 

7760 


5.3 

6850 

5.0 

6945 

5.1 

6250 

6.2 

6550 

4.8 

6325 

4.6 

4736 

4.8 

3886 

4.2 

8600 

4.1 

8315 

4.1 

3315 

MAY. 


GH 


4.0 

4.0 
4.0 
4.0 
4.0 

4.0 
4.2 
4.2 
4.0 

4.0 

8.9 
8.9 
8.8 
8.0 
8.6 

8.0 
8.6 
8.6 
8.5 
8.5 

8.4 
8.4 
8.4 
3.4 
8.4 

8.4 
8.6 
4.2 
4.8 
4.0 
8.0 


Dig. 


8050 

8060 
3060 
8060 
8060 

8050 
8600 

8600 
3060 
8050 

2800 

2800 
2655 
2115 
2115 

2115 
2115 
1900 
1900 
1900 

1700 
1700 
1700 
1700 
1700 

1700 
2115 
8600 
8885 
3050 
2115 


JUNE. 


i 


GH 


8.4 

8.4 
3.4 
8.4 
3.8 

8* 

8.8 

8.8 

4.86 

0.0 

4.2 
8.6 
8.0 
8.6 
8.4 

8.4 
3.4 
4.0 
0.9 
6.7 

5.8 
4.7 
4.0 
4.4 
4.2 

4.2 
4.0 
8.8 
8.8 
8.7 


Dis. 


1700 
1700 
1700 
1700 
1605 

1606 
1606 

1505 
4030 
9045 

8f00 
2115 
2115 
2115 
1700 

1700 

1700 

8050 

12150 

11450 

6860 
6020 
4735 
4170 
3600 

3600 
3060 
2665 
2665 

2886 


JULY. 


GH 


4.4 
4.2 
4.2 
4.0 
3.8 

4.0 
8.7 
8.8 
8.7 
8.7 

8.0 
8.6 
8.4 
8.4 


Dis. 


4170 
8000 
3000 
8050 
2666 

4785 
2886 

2565 


2836 

2115 
1900 

1700 
1700 


Station  discontinued  July  14,  1906  to  January  7,  1907. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  JUNIATA  RIVER,  AT  NEW- 
PORT, PERRY  COUNTY. 

(Drainage  area,  3380  square  miles.) 


MONTH. 


1899. 

March   (21-81),   

April 

May 

June.    _ 

July,    

August,    _ 

September,    

October 

November,    

December,     — 


1900. 

January,   

February,     

March,    

April 

May,    

June,  

July,    

August,     - 

September,    

October,    

November,    

December 

The   year 


1901. 

January,   __ 

February,    .».-*. 

March, 

April, 

May,    

June 

July,  

August _ 

September,    

October,  

November, 

December 


The  year, 


1902. 

January,    

February 

March 

April,   

May,    

June __. 

July,    

AuguHt,     

September __. 

October,    

November, 

December,    

The  year 


Discharge  In  Second-feet. 

Run-off. 

Secoud-ieet 

Maximum. 

Minimum . 

Mean. 

per  square 
mile. 

Depth  In 
inches.. 

25035 
15200 
15900 

6260 

'            1700 

1145 

11294 
6492 
3791 

3.341 
1.626 
1.122 

1.806 

1.818 

1.294 

2115 
1605 

,               380 

!               880 

896 
948 

0.247 
0.280 

0.270 

0.828 

5945 
5325 
1320 

826 

1145 

670 

1521 

1721 

848 

0.460 
0.509 
0.249 

0.619 

0.668 

0.287 

5635 

1               570 

2032 

0.601 

0.671 

8380 



i ""  ~""  ~~ 

1146 



- 

3479 

1.029 

1.188 

26350 

1900 

6057 

1.792 

2.066 

31285 

1700 

7820 

2.314 

2.409 

36900 

3815 

7987 

2.848 

2.707 

5020 

8050 

4197 

1.242 

1.886 

3315 

13-0 

2138 

0.133 

0.730 

2335 

1320 

1613 

0.477 

0.632 

1505 

826 

1079 

0.919 

0.868 

23o*5 

680 

1018 

0.801 

0.847 

1505 

680 

780 

0.231 

0.268 

23*5 

«0 

1043 

0.309 

0.356 

80820 

826 

8204 

0.948 

1.068 

12600 

1820 

8374 

0.998 

1.161 

36900 

680 

3366 

0.993 

13.368 

8315 

1145 

2077 

0.615 

0.709 

3885 

1605 

2489 

0.789 

0.706 

53275 

1900 

10710 

3.109 

3.064 

41400 

6636 

14164 

4.190 

4.670 

38810 

8050 

11165 

8.300 

3.805 

18850 

8060 

0169 

1.825 

2.087 

6550 

1606 

2689 

0.795 

0.917 

9700 

1146 

8646 

1.085 

1.261 

7145 

1320 

2943 

0.871 

0.972 

2115 

980 

1870 

0.406 

0.467 

6635 

980 

1676 

0.466 

0.520 

66100 

1900 

12294 

3.637 

4.198 

66100 

980 

1 

1 

i 

6940 

! 

i 

1.768 

28.907 

21600 

47450  | 
118656 

69410 
3050  i 
5020 

11450 
5090 
8000 

10400 
3050 

27200 


1900 
2115 
3600 

2556 
1320 
1145 
1900 
825 
080 
1820 
1320 
2115 


0228 
7749 
22780 
18252 
2050 
1815 
4288 
22*6 
1083 
3402 
1748 
8741 


118666 


080 


1.843 

2.125 

2.299 

2.887 

0.740 

7.771 

3.921 

4.376 

0.607 

0.700 

0.537 

0.699 

1.267 

1.461 

0.670 

0.773 

0.820 

0.867 

1.007 

1.161 

0.617 

0.577 

2.680 

2.982 

1.869 

25.209 
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ESTIMATED  MONTHLY  DISCHARGE  OP  JUNIATA  RIVER,  AT  NEW- 
PORT, PERRY  COUNTY. 
(Drainage  area,  8880  square  miles.) 


MONTH. 


1908. 


January,   

February,   --• 

March 

April,  

May, 

June,   

July — 

August,     — 
September,    .. 

October 

November,  ... 
December,   ... 


Discharge  in  Second-feet. 


Run-off. 


Maximum. 


The    year, 


January,   

February 

March 

April,   

May,    

June, 

July 

August,    

September,  

October 

November,   

December 


1904. 


The  year, 


January,    . 
February,  . 

March,    

April 

May 

June,    

July,    

August,  ... 
September, 
October,    .. 
November, 
December, 


a!906. 


The  year, 


January,    .. 
February,    . 

March, 

April 

May 

June,    


bl906. 


January,    .... 

February 

March 

April 

May 

June,    

July 

August, 

September,    

October,   

November, 

December, 

The   year, 


cl007. 


24670 

46210 

50975 

51660 

SS16 

9046 

21600 

1690 

9870 

7145 

2836 

8600 


Miuiumm. 


61560 


6946 
4460 
8315 
1700 
1605 
1900 
1606 
1700 
1506 
1505 
1146 


Mean. 


Second-feet 

per  square 

mile. 


18224 

18003 
11700 


4002 

0246 
2707 
8788 
2720 
1691 


1146 


5866 


2.017 
8.912 
3.847 
8.479 
0.662 
1.184 
1.848 
0.819 
1.110 
0.807 
0.600 
0.687 


Depth  in 
inches. 


1.788 


28100 
80860 

42450 
89800 
11460 

9046 
18460 

2800 
960 

1506 
825 

2565 


2885 

4967 

1.467 

2800 

7920 

2.848 

4450 

12321 

8.645 

8050 

8619 

2.520 

8600 

5430 

1.007 

1900 

4804 

1.448 

1606 

4880 

1.296 

980 

1418 

0.419 

825 

928 

0.273 

826 

910 

0.269 

880 

709 

0.209 

380 

1828 

0.391 

2.887 
4.072 
4.436 
3.883 
0.763 
1.821 
2.131 
0.944 
1.240 

0.880 
0.66B 
0.077 


23.301 


1.691 
2.627 
4.203 
2.812 
1.853 
1.61G 
1.494 
0.483 
0.304 
0.810 
0.238 
0.451 


42450 


880 


4475 


1.324 


17 


5J4  I 


6020 
88600 

fioSO 
5020 

10060 
2335 

23660 
5685 
5US5 
7750 

14500 


38600 


14150 
2800 

•28100 

28660 
8885 

12160 


3060 
8815 
3886 

2P55 
1900 
2116 
1505 
1820 
470 
980 
1320 
2555 


3599 
8874 
12352 
8896 
2577 
8740 
2046 
4570 
2278 
2914 
2129 
6409. 


1.065 
1.146 
3.664 
1J5* 
0.762 
1.108 
0.(06 
1.354 
0.674 
0.802 
0.630 
1.896 


470 


4200 


92815 

10576 

14500 

12500 

4170 

2115 

5945 

2225 

7445 

20810 


4736 
1700 
2336 
8315 
1700 
1505 


7788 
2194 
7037 
18028 
2546 
8585 


1.242 


2.286 
0.649 
2.082 
8.854 
0.758 
1.046 


1.228 
1.198 
4.218 
1.978 
0.879 
1.237 
0.f08 
1.661 
0.752 
0.904 

0.703 
2.186 


10.931 


2.634 
0.670 
2.400 
4.801 
0.868 
1.167 


8465 
2835 
5790 
8600 
2445 
2285 
1145 

625  i 

825 

980 
1145 
2006 


11617 


17903 
5469 

5741 
2040 
1150 
2601 
1498 
8555 
7627 


92816 


625 


5587 


8.407 
0.884 
6.227 
1.618 
1.448 
1.700 
0.605 
0.340 
0.787 
0.448 
1.052 
2.255 


8.928 
0.880 

6.107 

1.806 

1.0b© 

1.897 

0.( 

0.1 

0.878 

0.510 
1.173 
2.600 


1.063  i 


22.678 


a  Ice  gorge  January  7-27,  causing  backwater.    Discharge  estimated, 
b  Station  discontinued  July  14,  1906  to  January  7,  1907. 

c  January  1-6,  discharge  estimated  from  Huntingdon.    February  23-28,  ice  affected  gage.    Dis- 
charge assumed  2550  sec.-ft.    March  1-13,  ice  affected  gage.    Discharge  assumed  3050  sec-ft. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  JUNIATA  RIVER,  AT  NEW- 
PORT, PERRY  COUNTY. 

(Drainage  area,  3380  square  miles.) 


MONTH. 


1908. 


January,   

February,    __. 

March, 

April,    

May, 

Jane, 

July,  

AugUSt,   

September,   

October,    

November,    ... 
December,    ... 


Discharge  in  Second-feet. 


Maximum. 


The   year,   .. 


1909. 

January,    _. 

February,    

March,  

April,    

May,   

June,   

July,  

August,  

September, ... 

October,    

November,    

December,    


The  year, 


January, 

February,    

March,  

April, 

May 

June,   — 

July,   

August 

September,   .. 

October,    

November,    .. 
December,    _. 


1910. 


30130 

41885 

84075 

9870 

51660 

9875 

7445 

1505 

8685 

1900 

1065 

3740 


Minimum. 


2985 
1900 

mo 

8800 

3740 

1410 

1145 

885 

570 

750 

080 

750 


Mean. 


8197 
8576 

28506 
6501 

15096 
3154 
1855 
1081 
808 
1018 
888 
1407 


84076 


570 


15900 

88600 

8710 

29450 

16250 

8910 

2290 

1900 

900 

1355 

966 

6695 


The   year, 


January*    

February,    ... 

March,  

April,    

May,   

June,   — 

July,   

August.   

September,   - 

October,    

November,    — 
December,    — 


1911. 


The  year, 


88600 


62400 

27670 

89569 

87590 

8710 

15726 

2511 

1900 

2676 

2005 

1013 

2115 


980 
1605 
2556 

2676 
2245 
1840 
810 
580 
570 
570 
680 
470 


62400 


26775 

9870 

7750 

18800 

6170 

2880 

1900 

12660 

25250 

15840 

MXK> 

12150 

26776 


470 


1468 

980 

2159 

1145 

1900 

2385 

798 

625 

980 

592 

625 

980 


6924 


2817 

7685 

4918 

8138 

6188 

4088 

1182 

842 

780 

884 

710 

1687 


692 


2225 
2225 
2675 

4500 
1245 
1286 
605 
645 
2425 
3105 
8680 
2160 

605 


5587 

10188 

7812 

8716 

6891 

1388 

888 

1666 

981 

787 

1857 


8866 


7186 
7185 
4818 
8819 
2569 
1744 
1015 
1460 
6983 
5697 
8827 
6278 

4441 


Bun-off. 


Second-feet 
per  squart 
Mile. 


2.426 
2.687 
0.657 
1.928 
4.467 
0.988 
0.549 
0.816 
0.287 
0.800 
0.262 
0.416 


Depth   In 
Inches. 


1.757 


2.796 
2.785 
7.675 
2.140 
6.160 
1.041 
0.68S 
0.864 
0.264 
0.846 
0.292 
0.480 


28.922 


0.888 
8.256 
1.454 
2.407 
1.584 
1.208 
0.885 
0.349 
0.215 
0.261 
0.210 
0.499 


.956 


1.742 
1.638 
8.018 
2.811 
1.099 
1.891 
0.806 
0.246 
0.498 
0.276 
0.218 
0.401 


0.990 
2.849 

1.676 
2.686 
1.7bS 
1.848 
0.886 
0.287 
0.240 
0.801 

0.284 
0.576 


1.148 


2.126 

2.126 

1.276 

2.461 

.700 

.516 

.800 

.432 

2.066 

1.665 

1.182 

1.562 

1.814 


12.810 


2.006 
1.706 
8.474 
2.678 
1.267 
2.110 
0.458 
0.284 
0.550 
0.817 
0.248 
0.462 


15.452 


2.451 

2.451 

1.471 

2.746 

.876 

.678 

.846 

.498 

2.306 

1.9»0 

1.268 

1.801 

17.786 
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CONODOGUINET  CREEK. 


DESCRIPTION  OP  BASIN. 

Conodoguinet  creek  rises  in  the  highlands  of  the  west  part  of 
Franklin  county,  flows  northeast  through  Franklin  and  Cumberland 
counties,  to  join  the  Susquehanna  river  opposite  Harrisburg.  Its 
course  is  tortuous  and  its  current  slow,  and  its  valley  in  the  lower 
section  is  deep  and  narrow.  The  total  length  of  the  creek  is  75  miles 
and  its  drainage  area  483  square  miles.  Its  tributaries  are  generally 
short  and  unimportant,  its  watershed  area  being  long  and  narrow. 
On  the  north  the  basin  is  bounded  by  a  sandstone  ridge,  while  to  the 
south  the  valley  is  composed  of  rolling  limestone  hills,  highly  cul- 
tivated. Carlisle  and  Mechanicsburg,  and  other  smaller  boroughs, 
lie  in  the  valley  of  this  stream ;  the/ormer  obtaining  its  water  supply 
therefrom,  and  other  towns  receiving  their  supplies  from  tributaries. 
It  is  considerably  used  for  water  power  by  grist  mills,  and  a  few 
small  hydro-electric  plants. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  has  been  measured  since  September  26,  1911,  at 
Bryson's  Bridge,  15  miles  above  the  mouth. 


SUSQUEHANNA  BASIN— STATION  NO.   22. 


CONODOGUINET  CREEK  AT  BRYSON'S  BRIDGE. 


DESCRIPTION  OP  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  September  26th,  1911,  and  is  located  on  a  two  span, 
covered,  wooden  bridge  a  few  miles  below  Hogestown. 

The  channel  is  straight  for  300  feet  above  and  500  feet  below  the 
station.  There  are  riffles  about  200  feet  above  the  station.  The 
right  bank  is>  high,  while  the  left  bank  is  low,  but  water  passes  under 
the  br'dge  at  all  stages.     The  bed  is  of  rocks,  sand  and  gravel. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge  through  the  floor  openings  and  by  wading.  The  initial 
point  for  soundings  is  top  edge  of  left  abutment,  downstream  side. 

A  chain  gage  is  attached  to  the  lower  chord  on  the  downstream 
side  of  the  bridge,  near  the  left  bank.  The  length  of  chain  from  bot- 
tom of  weight  to  marker  is  19.0  feet.    The  elevation  of  zero  is  arbi- 
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trary  datum.  Bench  mark  No.  1  is  corner  of  protruding  stone,  third 
down  from  top,  at  bridge  end  of  left  downstream  approach  wall; 
elevation,  20.70  feet  above  gage  datum.  The  gage  is  read  twice  daily 
by  Robert  D.  Hoy. 

Since  the  establishment  of  this  station  13  discharge  measurements 
have  been  made. 


DISCHARGE    MEASUREMENTS    OP    CONODOGUINET   CREEK,    AT   BRY- 
SON'S   BRIDGE,   CUMBERLAND   COUNTY,   PENNA. 

(Drainage  area,  k60  square  miles.) 


No. 


1 

2 

8 
4 


6 


7 

8 

9 

10 

11 


12 
13 


Date. 


Hydrograpber. 


a 

o 

m 

• 

• 

*» 

*E 

Xi 

• 

8 

o 
> 

be 

3 

• 

ttt 

J3 

o 

9 

•*» 

a 

© 

SZ 

T3 

eS 

as 

M 

u 

0> 

4> 

eg 

ao 

* 

< 

S 

$ 

Q 

1911. 

Oct.     24, 

Nov.     8, 

Nov.    27, 
Jan.     18, 

1912. 
Jan.     3, 
Jan.    18, 


Feb.  27, 

J?eb.  28, 

Feb.  28, 

June  27, 

July  1, 


Sept.  25, 
Sept.  26, 


Langenbeim  &  Reck- 
on!. 

Langenbeim  &  Reck- 
on!. 

Bee  ord  &  Boebrlnger, 

Langenbeim  A  Boehr- 
inger. 

Boebrlnger _ .. 

Langenhelm,  Boebr- 
lnger &  Reckord. 

Beckord  &  Boehringer, 

do. 

do. 

Beckord,    

Reckord  &  Hinkley,  .. 


Reckord, 

Beckord  &  Warlow,  _. 


Feet. 
229 
22L 

219 

218 


228 
224 


242 

242 
242 
232 
220 


Sq.   ft. 
006 
827 

298 

287 


436 
313 


1428 
871 
778 
451 
282 


236 
233  ; 


Ft. 

per 
sec. 
1.17 

1.02 

1.02 
0.96 


1.32 
1.00 


9.41 
2.20 
2.07 
1.26 
0.80 


1833     3.48 
1202  •  2.22 


Feet. 

4.41 

3.22 

8.11 
3.0 


8.71 
3.66 


7.98 
5.60 
5.14 
3.71 
2.99 


9.49 
0.90 


See. -ft. 

706 

S85 

304 
275 


574 
312 


4860 

1915 

1601 

568 

225 


6385 
2672 


Remarks. 


Measurement  taken 
by  cutting  boles  in 
Ice. 


Wading  msmt.  under 
bridge.  Integra- 
tion. 

Surface  msmt. 

Surface  msmt. 


DISCHARGE     TABLE     FOR     CONODOGUINET     CREEK     AT     BRYSOJTS 
BRIDGE,  CUMBERLAND  COUNTY,  FROM  SEPTEMBER  26,  1911, 

TO  DECEMBER  31,  1911. 


• 

1 

i 
.    I 

.  I 

1    . 

. 

4» 

| 

*» 

4A 

+» 

+» 

Xi 

xi 

XX 

Xi 

xi 

I 

i 

I 

8 

as 

1 

oS 

"3 

Xi 

4> 

08 

■<» 

xi 

& 

es 

I 

1 
5 

i 

1 

s 

9 

Discb 

s 

l-H 

s 

1 

s 

Feet. 

2.70 
.80 
.90 

8.00 
.10 
.20 

.80 
.40 
.60 
.00 
.70 
.80 
.90 
4.00 
.10 


See.-ft. 
215 


252 
275 
800 

830  v- 

865  !; 

406  j 

450  :j 

495  !; 

545  i1 

600  : 

655 

710 
770 


it 


Feet. 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 
5.00 
.10 
.20 
.80 
.40 
.50 
.60 


Sec.-ft. 
880 
890 
950 
1010 
1070 
1130 
1200 
1270 
1840 
1410 
1480 
1550 
1620 
1690 
1770 


Feet. 
.70 
.80 
.90 

6.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70 
.80 
.90 

7.00 
.10 


Sec.-ft. 
1850 
1930 
2010 
2090 
2170 
2260 
2850 
2450 
26fi0 
2650 
2750 
2850 
2950 
3050 
8160 


Feet. 
.20 
.30 
.40 
.50 
.80 
.70 
.80 
.90 
8.00 
.10 
.20 
.30 
.40 
.50 
.60 


Sec.-ft. 
8270 
3300 
8510 
3640 
8770 
8000 
4030 
4160 
4800 
4450 
4600 
4750 
4900 
5050 
5210 


Feet. 

.70 

.  .80 

.90 

9.00 

.10 

.20 

.80 

.40 

.50 

.60 

.70 

.80 

.90 

10.00 


Sec.-ft. 
5870 
5540 
5710 
5880 
6060 
6240 
6420 
6810 
6800 
7000 
7200 
7410 
7680 
7860 
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DAILY   MEAN   GAGE   HEIGHTS   AND    DISCHARGE   OP   CONODOGUINET 
CREEK,  AT  BRYSON'S  BRIDGE,  CUMBERLAND  COUNTY,  PENNA. 


1911. 

SEPT. 

OCT. 

NOV. 

DEO. 

Day. 

GH 

t 

Die. 

GH 

Dig. 

G  H 

Die. 

GH 

DJs. 

1 

4.65 
4.40 
4.20 
8.95 
3.88 

3.65 
8.65 
3.68 
3.48 
3.35 

3.35 
3.30 
3.22 
8.12 
3.18 

3.06 
3.08 
6.12 
5.72 
4.82 

4.88 
4.08 

4  40 

1100 
950 
830 

682 
644 

520 
620 
685 
441 
385 

885 
365 
337 
306 
324 

206 

295 

8.85 
8.28 
3.22 
3.12 
3.06 

3.05 
8.95 
8.95 
8.72 
3.65 

8.50 
3.45 
3.50 
3.32 
3.40 

3.40 
a  an 

885 
&£ 
337 
806 
288 

288 
082 
682 
556 
472 

450 
428 
450 
873 
405 

405 
865 
450 
66* 
545 

472 
441 
405 
405 
S8C 

W> 
298 
321 
327 
306 

3.08 
8.02 
8.12 
8.12 
8.00 

2.92 
8.00 
8.02 
8.02 
3.12 

8.02 
3.02 

8.02 
8.25 

4.72 
6.96 
6.80 
4.42 
4.02 

8.78 
3.78 
4.65 
4.7n 
4.82 

4.2E 

4.80 
4.85 
4.6T 
4.1J5 
4.05 

295 

2 

280 

*!  ""iii~i.™i""""~~"~*""~.ji"""""~r~.. 



— — 

808 
80S 

5,    

275 

6 

267 

7 

275 

8, 

280 

9,    

280 

10.    .„ 

11,    

806 
280 

12,    

280 

18,    

270 

i4. :.:.:. :::::_.:: 

280 

15 

348 

18,    _ 

1140 

17     

2070 

18 __    

1420i    3.50 
1870     a <» 

1560 

19, 

982 

20,    

1210 

988 

758 

OfiA 

3.70 

3.55 
3.48 
3.40 
8.40 
3.35 

•3.20 
3.09 
8.17 
8.19 
3.12 

722 

C8, 

:=::: 

:=::: 

589 

689 

1040 

24 

4  38        QStt 

1160 

2*; ::::;:::::::::::::: 

28,    

8.45 
3.42 
3.88 
3.68 
5.58 

438 
414 
897 

533 
1750 

4.18 

3.98 

3.78 
3.65 
3.68 
8.45 
8.38 

818 

699 
569 
620 

486 
428 
397 

1080 

878 

1200 

1240 

1100 

800 

740 

27 

28.     .. 

29     

80 

■ 

•Interpolated. 


ESTIMATED    MONTHLY    DISCHARGE    OF    CONODOGUINET    CREEK,    AT 
BRYSON'S   BRIDGE,    CUMBERLAND   COUNTY,   PENNA. 

( Drainage  area,  460  square  miles.) 


October,  . 
November, 
December, 


Discharge  in  Second-feet. 

Ban-off. 

MONTH. 

• 

Maximum. 

Minimum. 

Mean. 

Second-feel 

per  square 

mile. 

Depth  In 
inches. 

1911. 

1870 
682 

2070 

295 
288 

267 

675 
419 
688 

1.407 
0.911 
1.486 

1.681 
1.018 
1.712 
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SUSQUEHANNA  RIVEK. 


DESCRIPTION  OP  BASIN. 

The  Susquehanna  river,  the  largest  stream  in  the  state,  is  formed 
by  the  junction  of  the  North  and  West  Branches,  at  Northumberland, 
Northumberland  county,  Penna.  The  North  Branch,  together  with 
the  section  below  the  junction  of  the  two  branches,  is  now  recog- 
nized as  the  Susquehanna  river,  but  for  convenience  the  old  nomen- 
clature has  been  retained. 

From  Northumberland  the  river  follows  a  nearly  southerly  course 
to  its  junction  with  the  Juniata  River,  near  Duncannon,  Perry 
county,  at  which  point  it  cuts  through  the  North  Mountain,  turning 
to  the  southeast,  and  continuing  this  course  to  its  mouth  in  Chesa- 
peake Bay,  at  Havre-de-Grace,  Md.  From  Northumberland  to  a 
point  about  12  miles  below  Columbia  the  river  is  wide  and  shallow, 
averaging  about  one  mile  in  width,  with  a  slope  of  2.6  feet  per  mile, 
breaking  through  a  series  of  parallel  ridges  in  the  upper  portion, 
and  crossing  the  Cumberland  Valley  in  the  lower  portion.  About  23 
miles  above  the  Maryland-Pennsylvania  state  line  the  stream  enters 
a  gorge  where  it  crosses  the  Piedmont  Plateau  and  becomes  a  more 
narrov*  and  rapid  rftream,  with  an  average  fall  of  6.1  feet  per  mile, 
continuing  this  character  until  it  leaves  the  state. 

The  prominent  tributaries  are  the  West  Branch  and  the  North 
Branch,  Juniata  river,  and  Penn's,  Sherman,  Conodoguinet,  Swa- 
tara,  Conestoga,  Pequea,  Conewago,  Codorus  and  Octoraro  Creeks. 

The  total  length  of  the  Susquehanna  river  from  Northumberland 
to  state  boundary  is  110  miles.  The  drainage  basin  of  the  stream  in 
Pennsylvania  is  approximately  21,320  square  miles,  or  47.2  per  cent, 
of  the  entire  area  of  the  state,  while  the  total  area  tributary  at  the 
Pennsylvania  Maryland  state  line  is  approximately  27,590  square 
miles. 

The  Susquehanna  river  is  not  navigable  except  locally  for  small, 
flat  bottom  boats,  adaptable  for  local  trade  and  pleasure  and  this 
only  during  certain  seasons  of  the  year.  Canals  formerly  followed 
its  banks  and  those  of  the  North  and  West  Branches,  Juniata  river, 
and  Swatara  creek,  but  they  are  now  abandoned.  This  entire  basin 
is  largely  deforested  but  it  is  to  some  extent  in  process  of  regrowth. 
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The  streams  are  subject  to  sudden  rises  and  to  extremely  low  sum- 
mer flow.  There  are  few  natural  lakes  or  ponds  in  the  Middle  and 
Lower  Susquehanna  Sub-basins. 

The  nearly  uniform  slope  which  exists  from  Northumberland  to 
York  Haven  is  broken  at  the  latter  point  by  rapids,  and  again  in 
the  gorge  below  Columbia.  The  water  power  on  this  stream  at 
present  is  developed  at  York  Haven  and  McCall's  Ferry. 

Some  of  the  tributaries  of  the  West  Branch  and  Juniata  river,  to- 
gether with  Swatara,  Yellow  Breeches  and  Conodoguinet  creeks 
drain  limestone  areas.  The  North  Branch  drains  the  anthracite  coal 
fields,  as  do  certain  of  the  tributaries  of  the  main  stream,  among 
them  Mahanoy,  Shamokin,  Mahantongo  and  Wiconisco  creeks. 

The  chief  municipalities  on  the  main  river  and  its  tributaries  be- 
low Northumberland  are  Sunbury,  Altoona,  Hollidaysburg,  Tyrone, 
Huntingdon,  Lewistown,  Harrisburg,  Shamokin,  Shenandoah,  Leb- 
anon, York,  Lancaster  and  Columbia.  The  main  river,  both  branches 
and  many  of  its  tributaries  are  followed  by  the  Pennsylvania  Rail- 
road or  the  Philadelphia  and  Reading  Railroad. 

The  average  annual  rainfall  over  the  entire  Susquehanna  Basin  in 
Pennsylvania  is  approximately  41.0  inches. 

The  discharge  of  the  Susquehanna  river  is  being  measured  at 
Harrisburg  and  McCalPs  Ferry,  and  its  branches  at  Wilkes-Barre, 
Danville  and  Binghamton,  on  the  North  Branch;  Williamsport  and 
Renovo  on  the  West  Branch  and  Newport  on  the  Juniata  river. 


SUSQUEHANNA  BASIN— STATION  NO.  23. 


SUSQUEHANNA  RIVER  AT  HARRISBURG,  PA. 


DESCRIPTION    OF    STATION. 

This  station  was  established  in  1890,  at  the  pumping  station  of  the 
Harrisburg  Water  Works,  located  at  the  foot  of  North  Street,  Har- 
risburg. Readings  were  taken  on  this  gage  until  July  18th,  1904, 
when  a  standard  chain  gage  was  installed  on  the  Walnut  street 
bridge,  by  the  United  States  Geological  Survey.  On  July  15th,  1906, 
the  United  States  Weather  Bureau  took  over  the  maintenance  of 
this  station. 
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The  channel  is  straight  above  and  below  the  station,  divided  into 
two  parts  at  Hargest's  Island.  The  right  and  left  banks  are  high 
and  not  subject  to  overflow.  The  bed  is  of  gravel  and  boulders  and 
is  permanent. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  Walnut  Street  bridge ;  initial  point  for  soundings  being  end  post 
of  hand-rail  on  downstream  side  at  left  bank. 

From  1890  to  July  18th,  1904,  the  readings  were  taken  in  the 
pump  well  at  the  water  works,  the  observations  being  made  by  E. 
Mather.  On  July  18th,  1904,  a  standard  chain  gage  was  attached  to 
the  handrail  on  the  upstream  side  of  the  Walnut  Street  bridge,  in 
the  first  span. 

The  length  of  chain  from  the  bottom  of  the  weight  to  the  marker 
is  39.37  feet.  The  elevation  of  zero  is  the  low  water  mark  of  180:» 
or  289.4  feet  above  mean  sea  level.  Bench  mark  No.  1  is  top  of 
upstream  outer  corner  of  bridge  seat  on  left  abutment;  elevation, 
32.99  feet  above  gage  datum.  Since  July  15  th,  1906,  the  gage  has 
been  observed  by  E.  R.  Demain,  local  forecaster  United  States 
Weather  Bureau. 

The  island,  which  divides  the  river  into  two  channels  at  this  point, 
only  overflows  at  extreme  high  stages. 

Since  the  establishment  of  this  station  55  discharge  measurements 
ha\e  been  made. 

The  following  data  have  been  furnished  by  the  United  States 
Geological  Survey  and  the  United  States  Weather  Bureau. 


DISCHARGE  MEASUREMENTS  OF  SUSQUEHANNA  RIVER,  AT  HARRIS- 
BURG,   DAUPHIN   COUNTY,   PENNA. 

(Drainage  area,  23885  square  miles.) 


l 
2 

8 

4 
5 


Hydrographer. 


I     1 

• 

a 

• 

.2 

* 
4* 

. 

1 

o 
"3 

•a 

• 

XI 

*-• 
o 

> 

XI 

19 

es 
3 

Xi 

5 

1897. 

Mar. 

31, 

Hay 

16. 

Aug. 

30, 

Sept. 

ie. 

Nov. 

17. 

Feet.jSq.  ft. 


Paul, 

do. 

do. 
do. 
do. 


17048 

24351 

7444 

3766 

9325 


Ft. 

per 

Feet. 

sec. 

3.45 

5.42 

4.35 

7.83 

1.20 

1.60 

1.06 

0.58 

1.01 

2.50 

8ec.-ft. 


58,860 

105,888 

0.568 

3,002 

17324 


Remarks. 
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DISCHARGE  MEASUREMENTS  OF  SUSQUEHANNA  RIVER,  AT  HARRIS- 
BURG,   DAUPHIN   COUNTY,   PENNA. 

(Drainage  area,  23885  square  miles.) 


No. 


6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 

17 
18 
19 

20 
21 

22 
S3 

24 
25 
26 
27 

28 


29 
80 
31 
32 
33 

34 
36 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

61 
52 

63 

64 

66 


1898. 
Feb.  26 
Mar.  24 
Mar.  26 
Mar.  26 
July  10 
Sept.  23 
Oct.      7 

1899. 
June   11 
July    29 
Sept.  12 
Oct.    25 

1900. 
May    16 
Sept.  21 
Sept.  28 

1901. 
Aug.    12 
Oct.     23 

1902. 
April   17 
Sept.  15 

1903. 
May      8 
June     2 
Oct.      6 
Nov.     2 

1904. 
Mar.     9 


July  16 

Sept.  13 

Sept.  29 

Oct.  1 

Nov.  4 
1905. 

Mar.  22 

Mar.  23 

Mar.  25 

Mar.  26 

Mar.  27 

Mar.  28 

Mar.  2ft 

Mar.  v 
Mar.  29 
Mar.  30 
Mar.  81 
Mar.  31 
April  1 
April  4 
July  5 
July      6 

1909. 
June   29 

1907. 
July    22 
Oct.     10 

1908. 
Mar.    17 
Sept.  12 

1912. 
April     1, 


Hydrographer 


• 

a 

• 

o 

>» 

. 

+» 

+» 
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1 

J3 

to 

1 

• 

o 

»4 

A 

0 

cs 

5 

e3 

< 

a 

0) 

8 

OS 

X3 

5 

Paul, 
do. 
do. 
do. 
do. 
do. 
do. 

Paul, 
do. 
do. 
do. 

Paul, 
do. 
do. 

Paul, 
do. 

Paul, 
do. 


Murphy 

Hoyt   &  Holmes, 
Paul  &  Sawyer,  . 
Paul 


Sawyer  &  TlWnffhast. 


Grover,  

Hoyt,    

do. 
Grover 

Hoyt  &  Oomstock,  .. 

Follansbee 

do. 

do. 
Hoyt  &  Follansbee,  — 
Follansbee  ft  Morse,.. 

do. 

do. 
Morse,  

do. 

do. 

do. 

do. 

do. 

Harley,   

Grover,   

do. 

U.  O.  It.  Otf  ••••-•-•—_ 


Bolster, 
Grant,  . 


Ryder    &  Reckord, 

Recltord,  

Boehrlnger  &  Warlow, 


Feet. 


Sq.  ft. 

19420 

43716 

29687 

89726 

4400 

4834 

4469 

7666 
4524 
4846 
8699 

9404 
8813 
8223 

9775 
7737 

17476 
6023 

9810 

7577 

7290 

10326 


96T7R 
2678 
2678 
2^78 
2078 
2678 
2flTR 
2675 
2*75 
?WR 
26f8 
26fW 
2F57 
?«02 
9479 
2571 

2600 

2344 

2539  l 

2688 
2317 


2778  ' 


11870 
6646 
8730 
8460 
8972 

44720 

39940 

3"*230 

40300 
38430 

36830 

86090 
3^940 
RS^O 
SOOT 
27900 
2T19A 
249TO 
18S80 
95S4 
11230 

10100 

8PO0 
13701 

42907 
5602 


Ft. 

per 

Feet. 

OvC* 

3.91 

6.88 

5.78 

16.66 

6.06 

10.66 

6.62 

14.45 

1.22 

0.88 

1.44 

0.92 

1.81 

0.72 

1.68 

1.76 

1.44 

0.91 

1.12  ■  0.75 


0.98 

1.87 
0.80 
0.72 

2.06 
1.60 

3.46 
1.89 

1.66 
1.11 
1.25 
1.96 


2.22 

0.90 
1.34 
1.48 
1.89 

6.19 
5.58 
5.34 
5.98 
5.88 
5.70 
5.65 
5.34 
5.87 
5.11 
4.79 
4.74 
4.47 
3.47 
1.61 
2.05 

1.69 


0.16 

2.42 
0.08 
0.04 

2.70 
1.86 

5.40 
1.10 

2.80 
1.60 
1.65 
3.08 

15.40 


3.08 
1.10 
1.78 
1.85 
1.82 

15.72 

13.96 

11.45 

14.05 

13.36 

12.76 

12.50 

11.37 

11.  62 

10.58 

9.44 

9.15 

8.30 

5.79 

2.39 

2.97 

2.44 


1.40     1.93     12.850 
2.36     8.60     32.249 


See.-ft. 

79,250 

260,486 

149,689 

223,874 

6,469 

6,993 

0,121 

11,746 
0,684 
6,404 
8,626 

17,621 
2666 
2,867 

20,028 
12.566 

60,684 
6,982 

10.280 
8  890 
9,118 

20,245 

261,860 


26,408 
6.950 
11.660 
12.560 
12.600 

278,800 
223,000 
177,600 
•>40.800 
225.900 
209,900 

>04.ono 

176.000 
1»0  600 
1*8.100 
1*3,700 
128.900 
111.600 
63,790 
15,310 

17,100 


6.22  114.64  ''WVTAR 
0.57  ,  0.80  <    8,217 

.12.36   211,988  I 


Bern  arks. 


River  running  fun  of 
Ice.  Measurement 
approximate. 
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DISCHARGE    TABLE    FOR    SUSQUEHANNA    RIVER,    AT    HARRISBURG, 
DAUPHIN  COUNTY,  FROM  JANUARY  1,  1891,  TO  DECEMBER  31,  1911. 
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• 

A 

A 

JB 

JB 

XJ 

2 

5 

* 
"3 

XX 

i 

3 

cs 

ttt 

43 

S3 

to 
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• 

& 

cs 

§ 

3 

MB 

•8 

1 
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& 

3 

5 

5 

i 

5 

O 

5 

0 
© 

5 

Feet. 

Sec.-ft. 

1   Feet. 

Sec.-ft.    ' 

Feet. 

Sec.-ft. 

i                 < 
Feet.    ' 

Sec.-ft. 

Feet. 

Sec.-ft. 

—.04 

2880 

1         .10 

58400    1 

.40 

164570 

.70  ' 

282060 

21.00 

437800 

-.« 

2360    ' 

.20 

55020 

i         .50 

156740 

.80 

284690 

1         .10 

440890 

0.00 

2395    : 

.30 

56660 

.60 

158920 

.90  > 

287840 

.20 

448480 

.10 

2610 

.40 

58320 

.70 

161110 

j      16.00  i 

290000 

.80 

446670 

.20 

2805 

.50 

60000 

.80 

166820 

1        -io  1 

292680 

.40 

449660 

.80 

3220 

.60 

61700 

1          .90 

166660 

1          .20 

296880 

.50 

452750 

.40 

3590 

1          .70 

63410    j 

11.00 

167800 

.30  i 

298100 

.60 

455840 

.50 

3995 

!          .80 

65130    l 

'           .10 

170060 

!          .40  1 

300840 

.70 

458980 

.00 

4485 

.90 

66860    ' 

.20 

172820    > 

.50 

303590 

.80 

462020 

.70 

4905    ! 

6.00 

68600 

.80 

174580    i 

.60 ; 

306850 

.90 

466110 

.80 

5410 

.10 

70860 

i           .40 

176840 

.70  ' 

309120 

22.00 

4*8200 

.90 

5980 

.20 

72110 

.60 

179100 

.80  ! 

311900 

.10 

471290 

1.00 

6475 

.30 

73B70 

1          .60 

181860 

|           .90  ' 

814690 

.20 

474880 

.10 

7085 

.40 

75680 

1           .70 

188G20    ! 

17.00 

317500    ' 

.80 

477470 

.20 

76&i 

,          .50 

77400 

.80 

,      185880    | 

.10  l 

820380 

.40 

480670 

.30 

8230    : 

1          .60 

79200 

.90 

188140 

.20 

828180 

.60 

483670 

.40 

8900 

t          .70 

81020 

12.00 

•      190400 

.80  1 

826050 

.60 

486770 

.50 

9610 

.80 

82860 

.10 

,      192680 

1          .40  1 

828940 

.70 

489870 

.00 

10980 

|          .90 

84720 

.20 

1      194990 

|          .60' 

331840 

.80 

402970 

.70 

11180    , 

7.00 

86600 

.30 

197830 

1          .80 

884740 

.90 

496080 

.80 

12000    ! 

.10 

88500 

.40 

199710 

I          .70 

837650 

28.00 

499*00 

.90 

12835 

.20 

90400 

.50 

1      202110 

.80 

340660 

.10 

F02830 

2.00 

18690 

.80 

92800 

.60 

204520 

.90 

343480 

.20 

605480 

.10 

14550 

.40 

94200 

.70 

206950 

18.00 

846400 

.80 

508650 

.20 

15410    | 

.50 

90100 

.80 

209890 

.10 

849320 

.40 

511840 

.30 

16290    : 

.60 

98040 

.90 

211840 

.20 

852250 

.50 

515050 

.40 

17180 

.70 

IftlW^/ 

13.00 

214300 

.80 

355180 

1        .w 

51 8*70 

.50 

18100 

l          .80 

101920 

.10 

216770 

.40 

856120 

!         .70 

621600 

.60 

19030    , 

.90 

103860 

.20 

219240 

.60 

861070 

.80 

524780 

.70 

19980 

8.00 

106800 

.30 

221710 

.60 

864030 

.90 

627960 

.80 

20950 

.10 

107770 

.40 

224180 

.70 

367000 

24.**) 

6S1200 

.90 

21960 

.20 

109740 

.50 

226660 

.80 

IffAIWR/ 

.10 

5°*440 

3.00 

23000 

.80 

111710 

.60 

229120 

.90 

872980 

.2" 

587680 

.10 

24150    ' 

.40 

113890 

.70 

231590 

19.00 

876000 

.8" 

P4*W>0 

.20 

25450 

.60 

115650 

.80 

234060 

.10 

379050 

.40 

544160 

.30 

26800    1 

.60 

117650 

.90 

236580 

.20 

382100 

.5° 

547400 

.40 

28150 

.70 

119650 

14.00 

289000 

.?0 

385150 

.60 

5*0A4A 

.50 

29500 

.80 

121650 

.10 

241470 

.40 

888200 

•7f\ 

5*0*90 

.60 

80900 

,          .90 

123650 

.20 

|      243950 

.M> 

801250 

!ff» 

5*571 20 

.70 

32300 

'        9.00 

125650 

.30 

!      246430 

.60 

304TO 

.** 

FWXff) 

.80 

33750 

.10 

127660 

.40 

1      248020 

.70 

897350 

26.00 

6"*"00 

.90 

85200 

.20 

120670 

.50 

251410 

.80 

400400 

.1« 

W*R40 

4.00 

86600 

.30 

131  TOO 

I           .60 

258910 

.90 

403450 

.** 

ff'OOMO 

.10 

38050 

.40 

138*00 

i           .70 

,      256420 

20.00 

406300 

i                   • 

.9* 

fi-^^ao 

.20 

89500 

.50 

185700 

1           .80 

\      258040 

.10 

409560 

I           .'A 

.RTK-flf) 

.80 

41000 

.60 

187720 

1          .90 

261470 

.?o 

412630 

!        > 

P»OQf>0 

.40 

42560 

.70 

189760 

15.00 

|      264000 

.?o 

415710 

j         p« 

R04040 

.50 

44100 

1          .80 

141820 

.10 

266540 

>            .40 

418TB0 

1        > 

SOftoeft 

.60 

45650 

i           .90 

143900 

1          .20 

269090 

.50 

421870 

.*n 

EOO*?9f) 

.70 

47200 

1      10.00 

i 

14*000 

;      .so 

271650 

.60 

424950 

• 

I          .on 

fwrflft 

.80 

48750 

1          .10 

1481*0 

1           .40 

274220 

.70 

4*8000 

1      36.0° 

596000 

.90 

50950 

1          .20 

150260 

.50 

276810 

.80 

431120 

i       " 

*W*r\^^J^^\J 

6.00 

51800 

I 

!          .80 

V.2410 

• 

.60 

i 

279420 

I 

|           .90 

t 

434210 

1 
1 
> 
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ESTIMATED    MONTHLY    DISCHARGE    OP    SUSQUEHANNA    RIVER,    AT 

HARRISBURG,  DAUPHIN  COUNTY. 

(Drainage  area,  28885  square  miles.) 


MONTH 


January, 
February, 
March,    ... 

April,   

May 

June 

July 

August,    .. 
September, 
October,    . 
November, 
December, 


1891. 


Discharge  in  Second-feet. 


Maximum. 


188890 


168899 
121650 
80620 
66060 
b096O 
76280 
46186 
45186 
72  V  0 
181680 


Minimum. 


The  year, 


860980 


21260 
60666 
45185 
84186 
18690 
18006 
12260 
18690 
11690 
10226 
13690 
29600 


Run-off. 


Mean. 


Seeond-feei 

per  square 

mile. 


10226 


70988 
146769 
96986 
78157 
19816 
26182 
21618 
29910 
28682 
18696 
384*57 
62004 


2.970 
0.145 
4.068 
8.272 
0.809 
1.054 
0.906 
1.262 
0.985 
0.77V 
1.4*1 
2.698 


62206  I 


2.188 


1892 

January 

February __ 

March, 

April 

May 

June, 

July — 

August _. 

September 

October,    

November,    

December, 

The  year 


1898. 

January 

February 

March 

April 

May 

June 

Juiv     

August.    

September 

October 

November,    

December, _... 

The   year,    .:... 


218660 

14&0 

47066 

10940 

209390 

18^0 

260666 

26060 

118260 

21260 

197880 

26125 

46185 

9040 

87615 

12250 

22170 

6920 

9040 

8996 

80020 

8995 

88775 

6040 

260665 


8996 


79080 
22947 
52000 
82125 
66460 
66487 
82764 
18780 
11885 
5877 
10980 
16188 


42078 


3.811 
0.987 
2  177 
3.488 
2.741 
2.740 
3.466 
0.784 
0.476 
0.240 
0.468 
0.077 


1.787 


21250 

176890 

248420 

161550 

298100 

81880 

lfFpfi 

28920 

41810 

55610 

318>-X> 

118250 


298100 


18090 

19695 

181 00 

62920 

81880 

10225 

f040 

8880 

9610 

7926 

10*»5 

18690 


8880 


15742 
54496 
96100 
108040 
98159 
18698 
10«9* 
6602 
18931 
18609 
15' 07 
39701 


40848 


0.059 
2.282 
4.024 
4.814 
8.900 
0.783 
0.4*6 
0.288 
0.798 
0.779 
0.6*8 
1.665 


1.710 


Depth  in 
inches. 


8.424 

6.809- 

4.679- 

3.660 
0.988 
1.170 
1.048 
1.148 
1.009- 
0.898 

1.668 
2.996 


29.80r 


3.817 
1.000 

2.5^0 
8.890 
8.160 
S.067 
8.996 
0.904 
0.580 
0.284 
0.511 
0./80 


24.884 


0.760* 

2.376 

4.689 

4.S18 

4.499 

0.873 

0.501 

0.209* 

0.884 

0.898 

0.728 
1.919 


28.160 
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ESTIMATED    MONTHLY    DISCHARGE    OF    SUSQUEHANNA    RIVER,    AT 

HARRISBURG,  DAUPHIN  COUNTY. 

(Drainage  area,  2S885  square  miles.) 


Discharge  In  Second-feet. 


Run-off. 


MONTH. 


January,    . 
February, 

March,    

April 

May,    

June 

July 

August,    .. 
September, 
October,   .. 
November, 
December, 


1894. 


Maximum. 


Second-feet 

per  square 

mile. 


••i 


54211 
65130 

180600 

199066 

976910 

184806 

18845 

10860 

61020 

60066 

96840 

70880 


Depth  In 
inches. 


The  year, 


676910 


January,    . 
February, 
March,  .... 

April 

May 

June,    

July.    

August,    .. 
September, 
October,   .. 
November, 
December, 


1806. 


111710 


162410 

225010 

89060 

29600 

22170 

8430 

10225 

4845 

21250 

G1190 


The  year. 


225910 


January,    . 
February,  . 

March,    

April,    

May,  

June,  

July 

August,  ... 

September, 

October,    . 

November, 

December,  . 


1896. 


The  year. 


January. 
February, 

March,  

April 

May     

June,    

July,    

August,  ... 
September, 
October, 
November, 
December,  . 


1897. 


14017". 

28000 

>*783G 

10656 

197830 

16655 

24&4*0 

26125 

.>••»)••> 

•  44."» 

46425 

9040 

:w95o 

10**5 

45185 

3880 

7445 

8055 

131680 

9610 

143485 

12250 

38775 

8430 

The  year, 


24*420 


81880 

1003/0 

1746H0 

181680 

100370 

29600 

42650 

39960 

15850 

11590 

49060 

106220 


51758 
52948 
68647 

12741 
19158 
15407 
14454 
4049 
88973 
85145 
81564 


2.167 
2.217 
2.666 
3.766 
0.588 
0.802 
0.046 
0.606 
0.160 
1.422 
1.471 
0.908 


16.889 


2.498 
2.391 
3.072 
4.202 
0.614 

0.896 
0.748 
0.697 
0.189 
1.689 
1.6*1 
1.041 


174580 


8055 


9610 

23000 

26125 

26060 

239*) 

9610 

6475 

7445 

4846 

'3996 

4766 

18100 


84666 


18722 
45240 
67676 
64657 
52842 
17789 
11817 
15217 
6785 
6847 
21404 
46884 


1.447 


0.784 
1.894 
8.669 
2.284 
2.191 
0.748 
0.474 
0.637 
0.282 
0.246 
0.896 
1.900 


19.622 


0.904 
1.972 
4.227 
2.64S 
2.52fi 
0.829 
0.646 

0.784 
0.314 

0.282 
1.000 
2.190 


3996 


31847 


1.888 


18.072 
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ESTIMATED    MONTHLY    DISCHARGE    OF    SUSQUEHANNA    RIVER,    AT 

HARRISBURG,   DAUPHIN  COUNTY. 

(Drainage  area,  23885  square  miles.) 


MONTH. 


January,    .«. 

February,    

Maxell,  

April,    

M«7.  .... 

June 

July 

August.  

September,    

October 

November 

December 


Discharge  In  Second-feet. 


Ban-off. 


Maximum. 


The  year. 


January, 
February, 
March,  ... 

April;   

May,  

June,  . 

July 

August,    _, 
September. 
October,   .* 
November, 
December, 


168416 

106085 

874596 

148700 

82800 

89960 

16066 

66610 

28000 

108380 

110660 

98620 


274996 


101920 
121660 


The  year. 


January,  

February,   

March 

April,    

May 

June,   

July 

August,    

September,   _. 

October,  

November,    -. 
December,   __. 


1900. 


119660 
52760 
18845 
11690 
86200 
12260 
6020 
42660 
78800 


Minimum. 


12920 
19600 
27205 
28000 

86200 

10860 

4716 

8970 

5166 

4715 

18100 

12920 


Mean. 


4716 


90466 
12906 
89960 
29600 

18100 
0475 
6155 
8680 
4845 
2780 


57587 
61084 
90211 
52679 
67149 
19984 
8008 
26727 
11269 
32158 


84067 


40009 


4S?0fl 
46088 

100248 


Seconct<feet 

per  square 

Depth  In 

mile. 

Inches. 

2.411 

2.779 

2.189 

2.227 

8.777 

4.864 

2.201 

2.460 

2.898 

2.768 

0.888 

0.988 

0.386 

0.886 

1.077 

1.242 

0.472 

0.5S6 

1.848 

1.552 

1.687 

1.882 

1.426 

1.644 

11649 
7817 
7215 


9610 


The  year. 


January,  . 
February,  . 
March,  .... 

April 

May 

June, 

July 

August,  ... 
September, 
October,  ... 
November. 
December.  . 


1901. 


209890 


186880 

166900 

212380 

89070 

85200 

19C05 

9810 

9610 

7445 

7925 

210370 

90590 


2780 


10860 

12260 

28000 

35200 

18006 

7445 

5165 

2810 

2880 

2480 

8996 

13690 


4010 

18881 
81069 


80484 


66867 
68062 

06915 

56061 

1981S 

138ba 

7094 

4998 

8041 

4226 

24375 

85909 


1.675 


1.809 
1.880 
4.197 
2.781 
1.050 
0.488 
0.327 
0.802 
0.267 
0.168 
0.790 
1.801 


The  year, 


212380 


29600 

85200 
207190 
223685 
231835 
199286 

23920 
121650 

52760 
*  19600 

56825 
448790 

448790 


2880 


7890 
11590 
10860 
46425 

28?86 

88920 
9610 
7925 

10860 
8970 
6475 

15066 

6475 


29811 


14246 
19968 


1.270 


2.860 

2.641 
2.802 
2.847 
0.809 
0.559 
0.297 
0.209 
0.152 
0.177 
1.020 
1.603 


22.789 


2.086 
1.984 
4.840 
8.047 
1.211 
0.545 
0.877 
0.348 
0.296 
0.194 
0.881 
1.600 


17.291 


2.721 
2.750 
8.280 
?.*19 
0.988 
0.A24 
0.842 
0.241 
0.169 
0.204 
1.188 
1.733 


106212 
63888 
54908 
13699 
82788 
22000 
13862 
14742 
75944 

42748 


1.240 


0.598 

u.885. 

8.442 

4.405 

2.675 

2.800 

0.574 

1.872 

0.921 

0.660 

0.617 

8.179 


1.790 


16.704 


J.087 
0.869 
8.98b 
4.914 

3.084 
2.666 
0.662 
1.681 
1.027 
0.646 
0.689 
8.685 

24.858 
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ESTIMATED    MONTHLY    DISCHARGE    OF    SUSQUEHANNA    RIVER,    Ax' 

HARRISBURG.  DAUPHIN  COUNTY. 

(Drainage  a*eat  28885  square  miles.) 


MONTH. 


Discharge  Id  Seooid-feet. 


1902. 


January,    . 
February, 

Marco,  

April,    ..... 

May 

June, 

July - 

August,  ... 
September, 
October,  ... 
November, 
December, 


The  year, 


1906. 


January,  - 
February.  . 
March,   — 

April. 

May 

June,  

July 

August,   ... 
September, 
October,   .. 
November. 
December, 


The  year, 


January.  - 
February,  . 
March,  .... 
April,     .... 

May 

June,    ...-. 

July 

August. 
September, 
October,     . 
November, 
December, 


al904. 


The  year. 


January,    . 
February, 
March,     ... 

Anril 

May,     

J'^ne     

July 

August,     .. 
Sentember, 
October,    .. 
November, 
December, 


1005. 


The  year, 


(iaxuimm. 


141820 

184885 

6218W 

260416 

21260 

28000 

111710 

(9475 

62700 

66300 

58320 

20111)0 


Minimum. 


621820 


103470 

248420 

807180 

203816 

28286 

86860 

80070 

126666 

147910 

lCWtfO 

114860 

01020 


iuouo 

18690 

U740 

20466 

10860 

7926 

24930 

70  6 

6666 

16S50 

10800 

17270 


Mean. 


6666 


15860 
86820 
68820 
29600 

9610 

9610 
16666 
16066 
12260 

8970 
16666 

6475 


807180 


436060 
210P60 
95160 
56660 
r)1180 
tf)o65 
16240 
.'17470 
14380 
139690 


6475 


16066 

2S2S5 

45030 

26936 

18660 

12085 

10620 

7210 

6366 

74)06 

9640 

6615 


86480 
46408 
106037 
69813 
16680 
18047 
68096 
2650 
11518 
86012 
20967 
64179 


47763 


87106 
94902 
188661 
81980 
14491 
81781 
86960 
29692 
86214 
63246 
31351 
22724 


43<j060 


143900 

48750 

282315 

111710 

26415 

7?T>0 

24800 

71280 

50*50 

ol026 

21960 

194680 


I 


282816 


6616 


21960 
29500 
28150 
2H25 
133ti0 

19000 

10380 
12415 
12000 
10360 
11180 
17160 


50666 


304)0 
38500 
102000 
73930 
408B5 
28904 
18076 
1058T 
8708 
15320 
10979 
16063 


10380 


32921 


63211 
37961 
1167P8 
60508 
18630 
2*993 
16426 


Run-off. 


264°0 
23300 
15694 
68204 


Second-feet 

per  square 

mile. 


1.626 
1.948 
6.910 
2.902 
0.660 
0.646 
2.861 

l.no 

0.482 
1.608 
0.877 
2.687 


l.vw 


1.668 
8.978 
6.805 
8.482 
0.607 
1.830 
1.647 
1.289 
1.474 
2.229 
1.818 
0.961 


2.121 


1.280 
1.620 
4.280 
8.096 
1.712 
1.214 
0.757 
0.44b 
0.364 
0.642 
0.460 
0.698 


1.380 


2.288 
1.689 
4.847 
2.115 
0.788 
l.i*n 
0.68B 
0.998 
1.0*4 
0.976 
0.668 
2.437 


1.626 


Depth  in 
inches. 


1.768 
2.028 
7.960 
3.288 
0.749 
0.699 
8.287 
1.290 
0.638 
1.789 
0.979 
3.098 


27.264 


1.791 
4.137 
6.692 
3.829 
0.700 
1.484 
1.783 
1.429 
1.644 
2.570 
1.465 
1.096 


28.620 


1.480 
1.760 
4.930 
8.468 
1.973 
1.854 
0.873 
0.51t 
0.406 
0.740 
0.513 
0.805 


18.786 


2.569 
1.655 
6.688 

?.2H> 
0.909 

1.961 
0.793 
1.151 

1.^87 
l.ttu 
0.728 
2.810 


22.135 


a  January  24  to  March  8  several  ice 
Ferry  by  taking-  89  per  cent,  thereof. 


gorges,  causing  backwater.    Estimated  from  McCalls 
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EF 


ATED    MONTHLY    DISCHARGE    OP    SUSQUEHANNA    RIVER,    AT 
HARRISBURG,  DAUPHIN  COUNTY. 

(Drainage  area,  23885  square  miles.) 


MONTH. 


Discbarge  in  Second-feet. 


Maximum. 


January.    • 
February, 
Marcb,    ... 

April 

May 

June,    . 

July, 

August,    .. 
September, 
October,   .. 
November, 
December, 


1900. 


The  year, 


January 

February,    ... 

Marcb 

April 

May 

June,    . _. 

July 

August,  . 

September.    .. 

October,    

November,  .., 
December,  ... 


1907. 


128066 
46850 

160260 
172380 
90400 
88880 
28150 
82800 
18100 
68400 
89600 
45(360 


Minimum. 


Tbe  year. 


January 

February,    

Marcb,  

April,   

May 

June. 

July « 

August 

September,    

October 

November,    ._. 
December,    


1906. 


172380 


148900 
00680 

221710 
90400 
01700 
47200 
82800 
9610 
88060 
36000 


28000 
12000 
16290 
30900 

14120 
16786 
11180 
10680 
6980 
6475 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


14660 


161110 


221710 


Tbe  year, 


January,    

February,    

Marcb,    

Aoril,   

May 

June 

July 

August, 

September,   .. 

October,  

November,    .. 
December,   ... 


1900. 


Tbe  year, 


101920 
264000 
290000 

141820 

167800 

68400 

24160 

lOW 

7066 

10680 

8000 

12000 


24150 
19980 
26800 
28000 
17180 
14650 
8900 
4435 


46867 
21205 
42697 
96669 

25646 
82195 
16017 
16879 
9550 
17471 
20947 
26227 


12000 
19980 
15410 


290000 


188690 

214*99 

96040 

17  3^0 

290000 

47200 

17180 

59S0 

4435 

5410 

4906 

28000 

iooooo 


8995 


17180 
8900 

84476 

88750 

82800 

9610 

6475 

4906 


80721 


78884 
41626 
88111 
88960 
34046 
24525 
16805 


1.920 
0.888 
1.788 
4.001 
1.070 
1.348 
0.629 
0.686 
0.400 
0.781 
0.877 
1.098 


Deptb  In 
inches. 


16984 
19867 
87291 
65211 


8590 

8590 
3  20 


88680 


46480 

60624 
128455 
59410 
84777 
19780 
11225 
6017 


5410 
18100 
28000 

4^000 

18100 

16290 

5930 

8590 

8220 


8690 


4986 

rqttn 

oOzo 
(519 


86461 


80813 

89972 

40990 

WS  0 

70885 

29773 

8151 

46*"6 

8718 

4334 


1. 


3.198 
1.748 
8.690 
1.082 
1.425 
1.027 
0.688 
0.268 
0.6U7 
0.811 
1.661 
2.780 


2.214 
0.926 
2.062 
4.464 

1.284 
1.504 
0.725 
0.701 
0.446 
0.843 
0.970 
1.269 


1.620 


1.904 
2.588 
5.378 
2.487 
8.540 
0.828 
0.470 
0.290 
0.150 
0.200 
0.286 
0.  73 


1.626 


17.459 


3.687 
1.816 
4.264 
1.821 
1.64S 
1.146 
0.787 
0.309 
0.744 
0.986 
1.741 
8.147 


22.080 


2.195 
2.737 
6.201 
2.775 
4.092 
0.024 
0.542 
0.8S4 
0.167 
0.241 
0.264 
0.315 


20.787 


9800 


1.290 
3.474 
2.008 
2.7*7 
2.966 
1.246 
0.34  • 
0.195 
0.156 
0.181 
0.167 
0.411 


1.487 
3.A17 
2.419 

8.110 
8.420 
1.890 
0.393 
0.226 
0.174 
0.200 
0.187 
0.474 

17.090 
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ESTIMATED    MONTHLY    DISCHARGE    OP    SUSQUEHANNA    RIVER,    AT 

HARRISBURG,  DAUPHIN  COUNTY. 

(Drainage  area,  23885  square  miles.) 


MONTH. 


January,    . 
February, 
Marco,    ... 

April 

May 

June, 

July 

August,    .. 
September, 
October,  .. 
November, 
December, 


1010. 


Discbarge  in  Second-feet. 


Maximum. 


The   year, 


January,   . 
February,  . 

March,  

April 

May 

June,    

July 

August,    . . 
September, 
October,    . 
November, 
December, 


1911. 


Tbe  year. 


214300 

86035 

822885 

284100 

77680 

78800 

10290 

5690 

10780 

10020 

12085 

22170 


Minimum. 


822895 


178902 
60160 
140990 
124850 
80890 
42240 
10780 
56ffi0 
72990 

45960 
88790 

178902 


9040 

14465 

35480 

13520 

16785 

17000 

4955 

3295 

4170 

3875 

4130 

0045 


Mean. 


3295 


19220 
17002 
17548 
41310 
12885 
10800 
4858 
3792 
12920 
21758 
20960 
18198 

3792 


40390 

48036 

112710 

50300 

88473 

89110 

8940 

4454 

0598 

5281 

7442 

14090 


31826 


52781 
28408 
43270 
73322 
19430 
10041 
0567 
8'>tf4 
80974 
42870 


Runoff. 


Second-feet 

per  square 

mile. 


1.091 
2.011 
4.719 
2.800 
1.011 
1.037 
0.374 
0.186 
0.276 
0.221 
0.812 
0.590 


I 


41173 
82715 


1.832 


2.21 
1.19 
1.81 
8.07 
0.81 
0.70 
0.27 
0.36 
1.80 
1.79 
1.21 
1.72 

1.87 


Depth  in 
Inches. 


1.949 
2.094 
5.441 
2.6S8 
1.857 
1.827 
0.431 
0.214 
0.308 
0.255 
0.848 
0.680 


18.087 


2.548 
1.239 
2.087 
8.425 
0.934 
0.781 
0.311 
0.404 
1.450 

2.064 
1.360 
1.1 


18.570 
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YELLOW  BKEECHES  CREEK. 


DESCRIPTION  OP  BASIN. 

Yellow  Breeches  creek,  a  tributary  of  the  lower  Susquehanna  river, 
drains  an  area  of  approximately  225  square  miles.  Rising  in  the 
southwestern  corner  of  Cumberland  county,  it  follows  a  north- 
easterly direction  through  the  rich,  agricultural  region  of  the  Cum- 
berland Valley,  to  its  mouth  in  the  Susquehanna  river  at  New  Cum- 
berland, the  total  length  being  approximately  50  miles.  Its  course  is 
winding,  particularly  near  its  mouth,  and  its  slope  becomes  less 
rapid  as  the  river  is  approached.  There  are  numerous  small  tribu- 
taries rising  in  the  well  timbered  sandstone  hills,  which  parallel 
the  entire  watershed  on  the  south.  The  creek  follows  closely, 
throughout  its  long  and  narrow  watershed,  the  foot  of  these  hills, 
while  on  the  north  the  valley  is  wide  and  rolling,  being  underlain 
with  limestone,  and  producing  numerous  copious  springs,  notably 
Boiling  Springs,  which  are  by  far  the  largest  in  the  State,  main- 
taining a  continuous  flow  of  over  20,000,000  gallons  per  24  hours.  In 
the  entire  valley  there  are,  owing  to  the  presence  of  this  limestone 
area,  only  a  few  small  tributaries  entering  from  the  north.  In  the 
drainage  basin  lie  many  small  villages,  several  of  which  obtain  water 
supplies  from  the  creek  and  its  tributaries.  Yellow  Breeches  creek 
*s  used  quite  extensively  by  grist  mills  for  power  purposes,  and  its 
dry  weather  flow  maintained  by  the  limestone  springs  is  remarkably 
large. 

The  mean  annual  precipitation  over  the  greater  portion  of  the 
watershed  is  from  35  to  40  inches,  the  balance  receiving  from  40  to 
45  inches. 

The  discharge  has  been  measured  since  March  22,  1909,  at  Olm- 
stead  Mills.  3  miles  above  the  mouth. 


SUSQUEHANNA  BASIN—STATION  NO.   24. 


YELLOW  BKEECHES  CREEK  AT  OLMSTEDS  MILL. 


DESCRIPTION    OF    STATION. 

This  station  was  established  by  the  Water  Supply  Commission 
of  Pennsylvania  on  March  22,  1909,  at  a  single  span,  through-truss 
steel,   highway   bridge,   just   below   Lambert's   Mill,    about   one   mile 

38 
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south  of  White  Hill  Station  on  the  Cumberland  Valley  Railroad. 
It  was  discontinued  on  October  31,  1909,  and  re-established  January 
22,  1910, 

The  channel  above  the  station  is  straight  for  200  feet  to  a  wooden 
mill  dam  four  feet  high,  while  below  the  station  the  channel  is 
straight  for  75  feet,  when  there  is  a  short  bend  to  the  right.  Both 
banks  are  high  and  do  not  overflow.  The  bed  of  the  creek  is  fairly  per- 
manent, and  there  is  but  one  channel  at  all  stages.  Water  runs  over 
the  dam  continuously. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  downstream 
side  of  the  top  edge  of  the  bridge  seat  of  the  left  abutment. 

A  standard  chain  gage  is  bolted  to  the  bottom  chord  eyebar  in 
the  fourth  panel  from  the  right  abutment,  downstream  side.  The 
length  of  chain  from  bottom  of  weight  to  center  of  marker  is  15.06 
feet.  The  elevation  of  zero  is  arbitrary  datum.  Bench  mark  No. 
1  is  top  of  bridge  seat,  right  abutment,  outer  downstream  corner, 
elevation  13.62  feeet  above  zero  of  gage.  The  gage  is  read  twice 
daily  by  B.  G.  Lambert. 

This  stream  has  a  remarkably  high  dry  weather  flow  on  account 
of  the  limestone  springs  on  its  watershed. 

Since  the  establishment  of  this  station,  22  discharge  measure- 
ments have  been  taken. 


DISCHARGE    MEASUREMENTS    OF    YELLOW    BREECHES    CREEK,    AT 
OLMSTED'S  MILL,  CUMBERLAND  COUNTY,  PENNA. 

(Drainage  area,  22S  square  miles.) 


No. 


Date. 


Hydrographer. 


a 

■ 

o 

to 

• 

*v« 

+» 

+» 

+* 

*S 

Xi 

s 

o 

*o 

4> 

• 

%4 

2 

* 

JQ 

O 

09 

s 

u 

a 

m 

s  - 

O 

o 

• 

5 

1906. 

1. 

Sept.    14, 

1900. 

2. 

Mar.   19, 

8. 

April  16, 

Gannett     A     Langen- 
helm,  


Grant  A  Langenheim,. 
Grant,    


Feet. 

Sq.  ft. 

Ft. 
per 
see. 

Feet. 

Sec. -it. 

1*1 

266 

0.86 

0.65 

219 

126 
126 

996 
851 

1.10 
1.25 

i 

1.72 
1.80 

868 
489 

Reference  msnift. 
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DISCHARGE    MEASUREMENTS    OF    YELLOW    BREECHES    CREEK    AT 
OLMSTED'S  MILL,  CUMBERLAND  COUNTY,  PENNA. 

(Drainage  area  228  square  miles.) 


No. 


Date. 


Hydrographer. 


• 

a 

• 

o 

►» 

• 

• 

£3 

33 

S 

0 

I 

> 

•8 
I 

S 

1 

o 

0 

s 

O 

1 

5 

4. 
6. 
0. 
7. 
8. 

9. 

10. 
11. 


1910. 

Jed.  21, 

Jan.  22, 

Jan.  22. 

Jan.  22, 

Jan.  28, 

Feb.  22, 

Feb.  22, 

Feb.  23, 


12.  |  Mar.     1, 
IS.     June   11, 

14.     Not.     9, 


15. 

16. 
17. 
16. 


10. 
20. 

21. 


1911. 
Dee.     12, 

Dec.  18, 
Dee.  23, 
Dec.     27, 

1912. 
Mar.   15, 
April  27, 

May      8, 


22.  |  Sept.  2d, 


Tjingenheim  A  War- 
low 

Langenheim  A  War- 
low,   

Langenheim  A  War- 
low,   

Langenheim  A  War- 
low 

Gannett  A  Langen- 
heim,   

Ryder  A  Warlow, 

Ryder  &  Warlow, 

Langenheim  A  War- 
low,    

Warlow, 

Gannett  A  Langen 
hdm,  ........ 

Reckord, 

Reckord        A       Boeh- 

ringer, 

Reckord 

Reckord 

Langenheim,    

Langenheim,    

Rec  ord        A        Boeh- 

ringer 

Rec  ord        A       Boeh- 

rlnger 

Reckord, 


Remarks. 


Feet. 

126 
126 
126 
126 

125 
126 
126 

126 

126 

126 
123 


124 
12b 
12b 
12t» 


126 

12t 

12t 
12t 


Sq.  ft. 

841 
000 
807 

830 

218 
680 
727 

589 

618 

405 
232 


828 

865 

884 


975 
354 

884 
480 


2.89 
3.70 
3.11 
2.42 

1.08 
2.83 
2.68 

2.23 

2.54 

1.56 
0.07 


0.71 
1.01 
1.24 
1.28 


8.57 
1.40 

1.61 
1.76 


Ft.  I 
per   Feet. 


5.48 

6.81 

5.88 

5.33 

1.18 
4.07 
4.72 

8.55 
2.95 

2.22 
0.82 


1.14 
1.48 
1.79 
1.6 


6.78 

1.87 

2.11 
2.88 


Sec. -ft. 

2109 
8691 
2690 
2014 

239 
1580 
1886 

1320 
1567 


154 


189 
380 
440 
493 


3477 

498 

582 
844 


Surface  msmt. 
Surface  mamt. 
Surface  msmt. 
Surface  msmt. 


0.6  msmt. 


Large   Price   meter. 
Surface  msmt. 


Surface  msmt. 
Surface  msmt. 

Surface  msmt. 
Surface  msmt. 


DISCHARGE  TABLE  FOR  YELLOW  BREECHES  CREEK  AT  OLMSTED'S 
MILL,  CUMBERLAND  COUNTY,  FROM  MARCH  22,  1909,  TO 

DECEMBER  31,  1911. 


— i 


£ 


S 

V) 


1 


o 


g 

as 

€ 


• 

• 

+» 

4* 

•5 

• 

fi 

I 

g 

0 

8 

•g 

S 

5 

g 

as 
u 

5 


XI 
(4 

s 


CD 
Ctf 
M 

0 

•8 

5 


Feet. 
0.50 
.60 

.70 

.80 
.90 
1.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.9" 


Sec. -ft. 

Feet. 

13 

2.00 

135 

.10 

145 

.20 

155 

.80 

170 

.40 

185 

.50 

20. 

.60 

280 

.70 

255 

.80 

286 

.9" 

820 

8.00 

855 

JO 

895 

.SO 

435 

.30 

476 

.40 

Sec. -ft. 
520 
585 
610 
655 
700 
746 
790 
83-> 

sso 

925 
975 
1096 
1075 
1125 
1176 


Feet. 
jo 

.60 
.70 
.80 
.9* 
4.0* 
.10 
.20 
.80 
.40 
.50 
.P" 
.70 
.80 
.90 


Sec. -ft 

Feet. 

i2?o 

6.00 

ITh 

.10 

1830 

.20 

lTO 

.30 

14in 

.40 

1I0-. 

.50 

1550 

.60 

IfO1) 

.70 

M0"> 

.80 

77'- 

.90 

1770 

6.00 

IP* 

.10 

18W> 

.20 

1936 

.80 

1990 

.50 

.60 

Sec. -ft. 
2050 
2115 
2186 
2265 
2325 
2400 
2  80 
2560 
2f40 
2"r 
2815 
2905 
2905 
JOS'. 
8175 
8270  I 


Feet. 
.60 
.70 
.90 
.90 

7.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70 
.80 
.90 

8.00 


Sec.-ft. 
8365 

8460 
8555 
8850 
3750 
8850 
8950 
4055 
4160 
4270 
4380 
4495 
4610 
4780 
4850 
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ESTIMATED   MONTHLY   DISCHARGE   OF  YELLOW  BREECHES   CREEK, 

AT  OLMSTED'S  MILL,  CUMBERLAND  COUNTY. 

(Drainage  area,  223  square  miles.) 


Discharge  In  8econd-feet. 


MONTH. 


i 


Maximum. '  Minimum.  1 


Mean. 


•1909. 

April 

May 

June 

July 

August 

September,  

October,    


j. 


Bun-off. 


475 

ur 

197j 
189 

mi 

8161 


i 

210 
189 
189 
161 

146 
189 
187i 


aw 

275 
272 
167 
157 
152 
165 


Second-feet 

per  square  | 

mile. 


1.682 
1.23B, 
1.220 

.749; 
.704 1 
.680 
.740 


Depth  in 
inches. 


1.1 
1.422 
1.861 
.864 
.812 
.761 
.858 


1910. 

January,  — — 

February 

March 

April 

May 

June,   

July 

August 

September,   

October 

November,  

December 

The  year 


4270 

1682 

1566 

1429 

965 

1040 

236 

199 

176: 

170] 

160 

.  185 


4270 


148 
186 
146 
195 

2*8 
160 
186 
141 
188 
188 
145 


t379| 
419 


186 


1911. 

January 

February,   

March.   

April.    

May 

June,  

July 

August 

September 

October 

November . 

December 

The  year,    


813 
280 
455 

529 

278 
895 
805 
2480 
17R1 
628 
736 
588 


2480 


866! 
874 
405 
187 
158 
158 
149 
151 
1581 


27? 


149 

158 

176 

218 

149 

137 

189 

141 

1781 

156 

215 

187 


n.7oo 

1.874, 

1.713 

1.641 

1.677 

1.816 

.888 

.709 

.68f 

.66? 

.67* 

.70T 


tl.980 
1.951 
1.976 
1.831 
1.<W8 

2.026 
.966 
.818 
.768 
.770 
.756 
.818 


1.226 


16.570 


187 


177 
188 
221 
807 
198 
170 
149 
280 
313 
263 
802 
314 


240 


.794 

.848 

.991 

1.377 


.7621 
.668- 
1.256 
1.404, 
1.1791 
1.354 
1.406 


1.077 


.915 

.878 

1.142 

l.K87 

1.0?4 

.850 

.770 

x.448 

1.566 

1.359 

1.510 

1.624 


14.628 


•Station  discontinued  Oct.  81.  1909. 

tOomputed  from  eUmatologieal  records  at  Harrisburg. 
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BIG  SWATARA  CREEK. 


DESCRIPTION  OF  BASIN. 

Big  Bwatara  creek,  a  tributary  of  the  Susquehanna  river  from 
Schuylkill,  Berks,  Lebanon  and  Dauphin  counties,  drains  an  ap- 
proximate area  of  565  square  miles.  Rising  in  the  hills  in  the  south- 
western part  of  Schuylkill  county,  this  stream  flows  in  a  general 
southwesterly  direction  through  a  broad,  rolling,  farming  country, 
well  inhabited  and  largely  deforested  to  its  mouth  at  Middletown, 
Dauphin  county,  a  distance  of  about  65  miles.  On  the  headwaters 
in  Schuylkill  county  lie  numerous  anthracite  coal  mines,  the  culm 
from  which  pollutes  the  entire  stream.  There  are  numerous  tribu- 
taries, the  principal  being  Little  Swatara  and  Quittapahilla  creeks. 
The  sub-basins  of  some  of  the  tributaries  are  underlain  with  lime- 
stone and  numerous  strong  springs  contribute  to  its  flow.  The  slope  is 
flat  and  the  flow  sluggish  in  its  lower  portion.  The  city  of  Lebanon, 
and  numerous  large  boroughs  and  villages  lie  on  the  watershed.  The 
main  stream  and  its  branches  are  used  to  some  extent  for  domestic 
and  industrial  supply  while  numerous  mill  and  power  dams  cause 
slack-water  for  long  stretches. 

The  upper  part  of  the  watershed  is  subject  to  a  mean  annual  pre- 
cipitation of  from  45  to  50  inches,  and  the  lower  portion  from  40 
to  45  inches. 

The  discharge  has  been  measured  at  Jonestown,  just  above  the 
mouth  of  Little  Swatara  creek,  since  November  19,  1910. 


SUSQUEHANNA  BASIN— STATION  NO.  26. 


BIG  SWATARA  CREEK  AT  JONESTOWN. 


DESCRIPTION  OF  STATION.  » 

This  station  was  established  by  the  Water  Supply  Commission,  in 
co-operation  with  the  Lebanon  Valley  Consolidated  Water  Supply 
Co.,  on  November  19th,  1910,  at  a  two  span,  steel,  through-truss, 
highway  bridge  between  Jonestown  proper  and  the  Philadelphia  and 
Reading  Railroad  Station. 
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For  150  feet  above  and  200  feet  below  the  station,  the  channel  is 
straight,  with  a  rift  above  and  pool  below.  Both  banks  are  low, 
but  the  water  passes  nnder  the  bridge  at  all  stages.  The  bed  is  com- 
posed of  gravel,  sand  and  culm.  At  low  stages  the  velocity  under 
the  bridge  is  slight. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  or  by  wading  during  low  water.  The  initial  point  for 
soundings  is  right  face  of  first  handrail  post  on  left  side  of  bridge. 
The  stations  are  painted  on  the  downstream  truss. 

A  chain  gage  with  removable  weight  and  chain,  is  attached  to 
the  floor  on  the  downstream  side  of  the  bridge.  The  length  of  chain 
from  bottom  of  weight  to  center  of  marker  is  23.02  feet.  The  ele- 
vation of  zero  is  arbitrary  datum.  Bench  Mark  No.  1  is  niche  cut 
in  top  of  corner  stone  on  16th  tier  from  top  of  left  abutment,  down- 
stream face,  elevation  8.49  feet  above  gage  datum.  The  gage  is  read 
twice  daily  by  the  watchman  at  the  filter  plant  of  the  Lebanon  Val- 
ley Consolidated  Water  Supply  Company. 

There  is  a  mill  dam  about  6  miles  above  which  stores  water  at 
night.  Little  Swatara  creek  joins  the  main  stream  about  one  mile 
below  the  gaging  station. 

Owing  to  channel  conditions  being  changed  by  a  pipe  line  which 
was  placed  across  the  stream  a  few  feet  below  the  station  in  Oc- 
tober, 1911,  it  has  been  neceessary  to  compute  two  rating  tables  for 
this  station. 

Since  the  establishment  of  this  station  16  discharge  measurements 
have  been  made. 


DISCHARGE   MEASUREMENTS   OF   BIG    SWATARA   CREEK,   AT   JONES- 
TOWN, LEBANON  COUNTY,  PENNA. 

(Drainage  area,  190  square  miles.) 


Hydro  if  rapher. 
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Remarks. 


1. 


2. 


1M8. 
Sept.    80, 

1010. 
Nov.     1, 


Grant, 
Ryder, 


1  I  Ft. 

Feet,  i  Sq.  ft.    per 
sec. 


66 


58 


Feet. 
78     0.84'  *8.22 


m     l.« 

I 


Sec.,  ft. 

61.4  Wading: 


msmt. 
highway 


•3.40      144 


above 
bridge. 
Msmt.  from  tempo- 
rary bridge  oppo- 
site Alter  plant. 


•Measurement  referenced— lfr«7  feet  to  water  surface  from  top  1st  plank  in  7th  panel  of 
raffing'  from  right  end  of  bridge,  downstream  side.    Gage  height  obtained  from  reference. 

"Measurement  referenced— 19.98  feet  to  water  surface,  same  datum  as  No.  1.  Gasre  height 
obtained  from  reference. 
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DISCHARGE  MEASUREMENTS   OF   BIG   SWATARA  GREEK  AT  JONES- 
TOWN, LEBANON  COUNTY,  PENNA- 


No. 


Date. 


Hydrographer. 


• 

a 

m 

o 

+» 

• 

I 

1 
1 

"5 

• 

£ 

6 

J9 

s 

OS 

s 

< 

9 

& 

a 
3 

£ 

8. 
4. 
5. 
0. 
7. 
8. 
9. 


10. 
11. 
12. 
IS. 
14. 
16. 


1011. 

May  17, 

Aug.  18, 

Oct.  88, 

Oct.  26, 

Oct.  27, 
Nov.     1, 

Dec.  27, 


1012. 

Feb.  27, 

Mar.  18, 

Mar.  15, 

Mar.  10, 

Mar.  16, 

June  17, 


Langenhelm, 

Reekord,    -. 

Langenhelm,  _ 

Langenhelm,  _. 

Langenhelm,   

Langenhelm,  ._ 

Reekord       &      Boehr- 
Inger 


Feet. 

180 
58 
202 
192 
188 
170 


Reekord,  .... 
Boehrfnger,  ., 
Reekord.  .... 
Boehrlnger,  . 
Reekord,  ... 
RecVord  A 
Inger,  


188 


Sq. 


Bochr- 


195! 
198: 
219 
208 
202 
200 
103 


1 
Ft. 

ft. 

per 

aec. 

284 

0.92 

148 

0.28 

729 

2.73 

488 

8.02 

404 

1.60 

800 

1.18 

464 

2.00 

642 

2.74 

601 

2.64 

1384 

8.79 

874 

8.64 

818 

8.48 

759 

8.28 

229 

0.68 

Feet. 

Sec.-ft. 

8.49 

816 

8.08 

82.9 

6.18 

1990 

4.87 

978 

4.46 

678 

8.97 

847 

4.79 

910    1 

5.71 

1757 

5.46 

1529 

•9.16 

6250 

6.89 

8094 

6.61 

2807 

6.29 

2488 

8.47 

166 

0.6  msmt. 
Surface  msmt. 
Surface  msmt. 
0.6  msmt. 
0,6  and  0.6  msmt. 
0.6  msmt. 

Surface  msmt. 


0.6  msmt. 
Surface  msmt. 
Surface  msmt. 
Surface  msmt. 
Surface  msmt. 
Surface  msmt. 
Interg.  msmt. 


DISCHARGE  TABLE  FOR  BIG  SWATARA  CREEK,  AT  JONESTOWN,  LEB- 
ANON COUNTY,  PROM  NOVEMBER,  1910,  TO  OCTOBER  12,  1911. 


2 


I 


Feet. 
2.90 
8.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70 


& 
t 


1 

1 


2 

& 
S 


§ 

at 


& 

s 


& 

5 


ft 


S 
& 


8ec.-ft. 

Feet. 

10 

.80 

20 

.90 

40 

4.00 

70 

.10 

106 

.20 

145 

.80 

185 

.40 

225 

.50 

270 

.60| 

Sec.-ft. 

Feet. 

815 

.70 

865 

.80 

420 

.90 

475 

5.00 

580  1 

.10 

690 

.20 

666 

.80 

720 

.40 

790  1 

.50 

Sec.-ft. 

860 


1010 
1090 
1170  l 
1260  . 
1860 
1460  < 
1500  | 


Feet. 
.60 
.70 
.80 
.90 
6.00 
.10 
.20 
.80 
.40 


Sec.-ft. 

Feet. 

1660 

.60 

1770 

.70 

1880 

.80 

1990 

.90 

2100 

7.00 

2210 

.50 

2820 

8.00 

2480 

.50 

2640 

9.00 

Sec.-ft. 
2706 


8110 


8840 
4440 
6060 
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DISCHARGE  TABLE  FOR  BIO  SWATARA  CREEK,  AT  JONESTOWN,  LEB- 
ANON COUNTY,  FROM  OCTOBER  13,  1911,  TO  DECEMBER  31,  1911. 
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• 

• 

• 

1 

• 

s» 

•*» 

+> 

•*-» 

+a 

f 

i  ! 

3 
2 

i 

s 

8 

It 

"35 

f- 

89 

2 

I 

9- 

5   ! 

9 
,8 

Diacb 

5 

s 

I 

c 

Q 

Feet. 
8.00 
.10 
.20 
.80 
.40 
.60 
.60 
.70 


Sec. -ft. 

Feet. 

10 

.80 

80 

.90 

60 

4.00 

90 

.10 

125 

.20 

160 

.80 

200 

.40 

245 

.60 

Sec. -ft. 

Feet. 

290 

.60 

886 

.70 

886 

.80 

440 

.90 

600 

6.00 

666 

.10 

680 

.SO 

696 

Sec.-ft. 

Feet. 

766 

.10 

840 

tO 

915 

.50 

995 

.tO 

1080 

.7G 

1170 

.SO 

1160 

90 

Sec.-ft. 

Feet. 

1860 

tf.OO 

:iao 

.50 

1560 

7.00 

:w> 

.50 

1770 

8.00 

lfc&O 

.50 

13WJ 

9.00 

Sec.-ft. 
2100 
2650 
8280 
iWO 
4440 
6060 
6650 


DAILY   MEAN  GAGE   HEIGHTS   AND   DISCHARGES   OF   BIG   SWATARA 
CREEK,  AT  JONESTOWN,  LEBANON  COUNTY,  PENNA. 


2, 
8. 
4, 

5. 


a.  .. 

7,  .. 

8,  - 

9,  - 
10,   .. 


11. 
12, 
18, 
14, 
16, 

W, 
IT, 
18. 

19. 
20, 

a, 


26. 
27, 
28. 
29, 
30, 
31, 


1910. 
Day. 


28, 

* 

25,  


NOV. 


DEO. 


6  H    Dl8.  i  G  H    Dfs 


8.19 
8.00 
8.09 
2.99 
8.94 

i 

8.0o| 
8. Hi 
8.241 
8.25 
8.09 


•8. 
•8. 
•8. 
«8. 
•8. 


..I  -8. 

•8. 

8. 

8. 


19| 
19, 

»l 

24 1 

27! 

1 

41 
24( 
21 
21 


2.98 
3.19 
8.05 
3.10 
3.03 

8.10 
3.08 
3.08 
8.16 
8.29 


1    ~ 

O.&V 

18 

8.81 

46 

8.89 

80 

8.41 

40 

8.91 

86 

5.17 

40 

4.69 

82 

4.49 

86 

4.24 

53 

4.19 

77 

4.59 



5.19 

87 
88 
88 
19 
14 


48 
84 
88 
88 

67 
67 
67 
84 
94 

149 

84 

74 

74 

102 

109 
141 
149 
870 
1288 

868 
714 
654 


788 
1251 


•Measurements  taken  to  top  of  Ice. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  BIG  SWATARA  CREEK,  AT 

JONESTOWN,  LEBANON   COUNTY. 

(Drainage  area,  190  square  miles.) 


Discharge  In  Second-feet 


Run-off. 


MONTH. 


Second-feet 
Maximum.    Minimum.      Mean,     i per  square  j  Depth  in 
I  I      mile.  Inches. 


December, 


1810. 


1251' 


14 


268 


1.88 


1.66S 


1911. 

January 

February 

March,   ... — _-..—— - 

April,    

May 

June 

July 

August,    

September,  

October,    

November 

December,  

The  year,    


1660 

167 

525 

177 

—      m ■■,■■ 

169 

1188 

284 

826 

74 

1122 

68 

700 

10 

6890 

20 

3611 

168 

son 

188 

1200 
988 


5200 


509 


200 


844 
681 
217 
218 
187 
845 
685 
776 
47S 
468 


2.68 

8.000 

1.48 

1.641 

1.81 

2.87 

2.95 

8.291 

1.14 

1.814 

1.12 

1.260 

.72 

.880 

1.82 

2.008 

9.97 

8.814 

4.08 

4.708 

2.49 

2.778 

2.46 

2.888 

29.187 
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SUSQUEHANNA  BASIN— STATION  NO.  26. 


SUSQUEHANNA  RIVER  AT  McCALL'S  PERRY,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Pennsylvania  Water  and 
Power  Company  on  May  17th,  1902,  and  is  located  at  a  narrow  and 
rocky  part  of  the  Susquehanna  river,  about  20  miles  above  its 
mouth,  and  one  mile  above  the  village  of  McCalFs  Ferry. 

The  cable  from  which  discharge  measurements  were  made  at  this 
station  is  located  about  1  mile  above  the  village  of  McCalTs  Perry, 
and  the  discharge  measurements  were  made  at  two  points;  namely, 
Duncan's  Island  station  and  the  Cable  Station. 

The  two  principal  gages  to  which  the  measurements  are  referred 
are  gage  No.  2,  about  %  of  a  mile  below  McCall's  Ferry,  and  gage  No. 
5,  about  2  miles  below  McCalPs  Ferry.  The  datum  of  each  gage  has 
remained  constant  since  its  establishment.  The  gage  readings  give 
the  elevation  of  the  water  surface  above  sea  level  direct.  Gage  No.  2 
which  is  located  in  the  tail  race  of  the  power  house,  was  used  until 
February  28,  1906,  when  operations  at  the  dam  caused  backwater  to 
affect  the  relation  between  discharge  and  gage  heights.  All  readings 
since  then  have  been  referred  to  gage  No.  5,  which  is  located  at  the 
foot  of  Cully's  Falls,  entirely  out  of  the  direct  influence  of  the  dam. 

The  discharge  is  affected  by  ice  during  severe  winters.  Conditions 
of  flow  are  permanent,  and  an  excellent  rating  table  has  been*  devel- 
oped for  gages  Nos.  2  and  5. 

The  dam  has  caused  a  change  in  distribution  of  flow  resulting  in 
change  in  the  relation  of  gage  height  to  discharge  as  referred  to  the 
Cully's  Falls  gage.  On  December  1, 1910,  a  new  gage  was  established 
on  Face  Rock,  about  300  feet  below  the  Cullys  Falls  gage.  In  addi- 
tion there  has  been  maintained  for  several  years  a  gage  at  Fites 
Eddy,  about  3  miles  below  the  dam.  Data  subsequent  to  1909  is 
withheld  for  the  present  at  this  station  until  suitable  discharge  rating 
curve  can  be  derived  for  one  of  the  lower  gages. 

The  following  data  have  been  furnished  by  the  United  States 
Geological  Survey: 


555 


DISCHARGE  MEASUREMENTS  OP  SUSQUEHANNA  RIVER,  AT  McCALL'6 

FERRY,  LANCASTER  COUNTY,   PENNA. 

(Drainage  area,  26766  square  miles  J 


jfe. 


Date. 


Hydrograpner. 


1.  i  May 


Ehle, 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


12.  !  Feb.  10. t—  Anderson, 

13.  Mar.  •>.♦--_      do 

14.  Mnr.  3,  .-       do 

15.  ,  Mar.  4,t-      do 

16.  Mar.  5,t~      do 


t. 

May 

8. 

June 

4. 

June 

6. 

July 

6. 

July 

7. 

Jin? 

8. 

July 

9. 

July 

10. 

8ept. 

11. 

8ept. 

IT.*— , 

28,*~ 

16.V 

21,»- 


17. 

Mar. 

«.t~ 

do 

18.  , 

Mar. 

7.t~, 

do 

19. 

Mar. 

18,t-J 

do 

20.  ; 

Mar. 

18.t~ 

do 

21  • 

Mar. 

26,t~ 

do 

22. 

Mar. 

27,t- 

do 

28. 

Mar. 

*.t~ 

do 

24. 

April 

8,t- 

do 

25. 

;  April 

9,t~ 

do 

20. 

April 

io,t~ 

do 

27. 

April 

18,f~ 

do 

28. 

,  Anril 

2?,  .. 

do 

29. 

1  April 

25,t~ 

do 

30. 

May 

4.t~ 

do 

81. 

May 

H,t~ 

do 

32. 

May 

28,t~ 

do 

88. 

June 

M~ 

do 

84. 

•J  "lie 

5.t_. 

do 

35. 

June 

I7,t- 

do 

1904. 

s*. 

Mnr. 

8.*- 

do 

37. 

May 

U.f— 

do 

88. 

Sept. 

i 

Stew 

I 


o 

i 


Sq.  ft. 

I 

457o| 
434<> 

45*>l 
91  f>0 
7I<>0 

10*' 
11900 
11000 


14800 

88800; 

i 


16175 
14780 
22460 
13220 
31220 

23720 

19780 

14080 

13810' 

26445, 

21850 


54500 
7086 


9 


s 


1 


Remark!. 


Ft. 
per 


Teat.   i8ee.-ft. 


3.70 
2.93 
2.59 
3.17 

«.oc 

Ti.l." 
4.02 
8.01 
7.41 
2.14 
1.82 


5.97 
9.69 
8.28 

7.55 


28050 

l  i 

19000        6.80 


6.41; 
5.77 
7.18 
5.84 
8.75 

7.88 

i 
I 

6.90 
5.72 
6.75 
7.91 
7.15 


116. 62 
115.83 
115.30 
116.82 
121.90 
120.12 
U7.90 
125.10 
128.82 
114.82 
114.32 


128.90 

186.90 

188.60, 

180.00 

127.20 

125.20 
124.20 
129.40 
128.40 
184.80 

180.10 

I 

127.60 

128.80 

129.80 

I 

181.50! 

128.80 


11.60 
4.70 


140.60! 
119.00 


16880 1 
12710! 
10330 
14440 

56100 
3S100 
242WJ 
9330C 
81500 
8130 
0370| 


85400; 
290550i 

260000 ' 
174060 
129800 ' 

1046001 
85800' 

1606001 
77'"»'0 

2788001 

175210 
186400 
80400> 
76600 
209200 
152500 


Gage 
Gaffe 
Gage 
Gage 
Gage 
Gage 
Gage 
Gage 
Gage 
Gage 
Gage 


No.  2. 
No.  2. 
No.  2. 
No.  2. 
No.  2. 
No.  2. 
No.  2. 
No.  2. 
No.  2. 
No.  2. 
No.  J. 


11840 

5.621 

128.60 

60600 

9400 

4.98! 

120.70J 

46060 

5870 

4.161 

117.851 

24400 

4410 

8.681 

116.60 

16000 

4120 

8.19 

115.78; 

18140 

yyv-. 

3  «0 

115.17} 

9°T 

3850 

2.60 

115.17, 

lOOOOi 

8180 

4.67 

120.00 

88200 

681000 
84400 


3717        2.16-    114.75        7940 


Gage  No.  2.    Surfaec 

measurement. 
Gage  No.  2.    Surface 

measurement. 
Gage  No.  2.  Surface 

measurement. 
Gage  No.  2.   Surface 

measurement. 
Gage  No.  2.    Surface 

measurement. 
Gage  No.   2. 
Gage  No.  2. 
Gage* No.  2. 

Gage  No.  2.    Surface 

measurement. 
Gage  No.  9.   Surface 

measurement. 
Gage  No.  2.   Surface 

measurement. 
Gage  No.  2.    Surface 

measurement. 
Gage  No.  2.    Surface 

measurement. 
Gage  No.  2.   Surface 

measurement. 
Gage  No.  2.   Surface 

measurement. 
Gage  No.  2. 
Gage  No.  2. 
Gage  No.  2. 
Gage  No.  2. 
Gage  No.  2. 
On**  No.  9 
Gage  No.  2. 
Gage  No.   2. 


.Gage  No.  2. 
Gage  No.  2.    Surface 
measurement. 


•Duncan's  Run  Station. 
♦Cable  Station. 
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DISCHARGE  TABLE  FOR  SUSQUEHANNA  RIVER,  AT  McCALL'S  FERRY, 
LANCASTER  COUNTY,   FROM    1902,  TO  DECEMBER   31.    1903. 


-Q      1 

.           ; 

4> 

XI       ' 

4 

o 

r* 

t» 

V 

a 

•fl 

-3 

3      ' 

Feet. 

Sec.-ft.    1 

114.00 

5160  j 

.10 

6600  1 

.20 

5840  I 

.80 

6200, 

.40 

6660 

.60 

6080  m 

.60 

7810 

.70 

7700 

.80 

8100 

.90 

8600. 

116.00 

8020 

.10 

08401 

.20 

0770  1 

.80 

10210  1 

.40 

10660  j 

.50 

11120; 

.60 

11680' 

.70 

12060 

.80 

12540  || 

•a 
© 

as 

o 


in 

.3 


J3 


3 


Feet. 
.90 

116.00 
.10 
.20 
.80' 
.40, 
.60 
.60. 
.70 
.80! 
.90i 

117.00 
.20 
.40 
.60 
.80 

118.00 
.20 
.40 


Sec.-ft. 
18040 
18640 
14040 
14660 
16080 
16610 
16160 
16690 
17240 
17800 
18860 
18980 
20120 
21320 
22660 


25110 
26480 
27780J 


Feet.  ! 
.60 
.80 
119.00 
.20 
.40 
00, 
.80 

i2o!oo, 

.20, 
.40 

.60: 

.80! 

121.00; 

.20 

.40, 

.60; 

.80; 

122.00 

.20! 
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Sec.-ft. 
29140 
80600 
31900 
38800 
94700 
80100 
37500 
39100 
40700 
42400 
44200 
46100 
48000 
60000 
52100 
64300! 
66600 
69000 
61600 


Feet. 
.40 
.60 
.80 

123.00! 
.20 
.40 
.60; 
.80, 

124.00, 
.20 
.40 
.60 
.80! 

126.00 
.60 

126.00 
.60 

127.00 


8ec.-ft. 
64000 
66500 
69000 

71600 

74000 

76400 

76900 

81500 

84200 

8700U 

89900 

92800 

90700 

98600 

106900 

112900 

119900 

127000 


Feet. 

.60 
128.00 

.60 
129.00 

.60 
180.00; 

.60 
151.00! 

.60 
132.00 1 

.60 
188.00 

.60 
134.00 

.60 
135.00 

.60 
186.00 


Sec.-ft. 
134100 
141100 
148300 
166800 
163400 
172600 
182800 
194100 
206800 
217300 
228000 
240000 
251200 
268000 
278900 
286800 
297200 


Note:— The  above  table  Is  applicable  only  for  open  channel  conditions.    It  is  based  on  37 
•discharge  measurements  made  daring  1902-1904  inclusive.    It  Is  wpU  leaned  throughout. 


DISCHARGE  TABLE  FOR  SUSQUEHANNA  RIVER  AT  McCALL'S  FERRY. 

LANCASTER    COUNTY,    FOR    1906. 
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Feet. 

Sec.-ft.    i 

I    Feet.    . 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

101.00 

58001 

|            .60 

18110 

.90 

22560 

.60 

44740 

113.00 

113700 

.10 

6740 

1            .60 

18720 

104.00 

28300 

.80 

46560 

.60 

120660 

.20 

6190 

.70 

14850 

.20 

24800 

107.00 

48400 

114.00 

127800 

.80, 

6660 

.80 

14990 

.40 

26820 

.60 

53000 

.60: 

136000 

•40 

7120 

.90 

16640 

.60 

27860 

|      108.00 

57600 

116.00, 

142900 

.50 

7600  , 

103.00 

.10 

1            .20 

16300 

.80 

29420 

1            .60 

62300 

.60 

149000 

.60 

8090 

16980 

105.00 

31000' 

109.00 

67100 

116.00, 

167000 

.70 

8600  1 

17640 

.20 

32600. 

1            .60 

71980 

.60! 

164600 

.80 

9120  j 

.80 

18820 

.40 

84240 

1      110.00 

77000 

117.00' 

172000 

.90 

9650  , 

1             *° 

19000 

.60 

35920 

i         w 

82500 

.60' 

179000 

102.00 

10200  j 
10760  1 

.50, 

19700 

.80 

37640 

!    111.00 

8B300 

118.00 

187300 

.10 

1           .60 

20400 

106.00 

89400 

1           .50 

94800 

119.00 

202900 

.20 

11330  ' 

|            .70 

21120j 

|            .20 

41160 

1      112.00 

100500, 

120.00 

218800 

.80 

11910 

!            .80 

21840 

I            .40' 

42940 

.50 

106990 

■ 

.40 

12500  1 

1 

1 

1 

i                 1 

1 

1 
1 

Note:— The  above  table  Is  applicable  only  for  open  channel  conditions.    It  Is  based  on  87 
•discharge  measurements  made  during  1902-1904.    It  Is  well  defined  above  gage  height  10.12  feet. 
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DISCHARGE  TABLE  FOR  SUSQUEHANNA  RIVER  AT  McCALL'S  FERRY, 

LANCASTER  COUNTY.  FOR   1907-1908. 
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Feet. 

Sec. -ft. 

Feet. 

Sec. -ft.  1 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Soo.-ft* 

100.80! 

2690 

.7<1 

I     80001 

.20    17640 

105.00    81000 

112.00 

100000 

.80 

2860 

.80 

»     9120; 

.80    18820 

.20    32800 

118.00   118700 

.40' 

3230 

.90 

>     9850 

.40    19000 

.40    34240 

114.00 

127800 

-30; 

3630 

102. 0C 

>     10200  1 

.50    19700 

.60    85920 

116.00 

142800 

.«; 

8850, 

1     .10 

1     10760, 

.60    20400 

.80    87040 

116.00 

157000 

•70. 

4190 

.?t 

1133*. 

.70    21120 

106.00    39400 

117.00 

172000 

.80 

4550  ' 

I     .90 

11910 

.80    21840 

.20    41160 

118.00 

187800 

.90, 

«i 

1     .40 

12500 

.90    22560 

.40    42940 

119.00 

202900 

101.00 

5330| 

1     .60 

18110 

104.00    23800 

.60    44740 

120.00 

218800 

.10' 

5760 

.00 

18720 

.20    24800 

.80    48560 

121.00 

285100 

.20 

6300, 

.70 

14850 
149901 

.40    20820 1 

107.00    48400 

122.00 

261800 

.son 

as&ol 

.80 

.60     27860 1 

108.00    67600 

128.00 

268900 

.40! 

7120, 

.90 

15840| 

.80    29420. 

j   ion  on     67100 , 

124.00 

288800 

.50! 

7600  ' 

103.00 

16800 

110.00     77000 

125.00 

804000 

.»: 

80001 

.10 

16980 

I 

I 

j   111.00    88300. 

I               1 

Xote:— The  above  table  Is  not  applicable  for  fee  or  obstructed-channel  conditions.  It  is  appli- 
cable only-  too  the  Cullys  Faltt  gage.  It  is  based  on  87  discbarge  measurements  made 
daring*  1902-19Q1  and  is  well  defined  above  gage  height  101.2  feet.  Below  this  gage  height  the 
curve  f$  uncertain  nnd  may  be  as  much  as  10  per  cent  In  error  at  gage  height  100.2  feet. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  SUSQUEHANNA  RIVER,  AT 

McCALL'S  FERRY,  LANCASTER  COUNTY. 

(Drainage  area,  26766  square  miles.) 


MONTH. 


1902. 

June,   

July.    - 

August - 

September,  

October,    

November. 

December.  

1908. 

January,  , 

February,    

March,    

April.    

May 

June, 

July,    

August 

September,  

October,    .• 

November.    _. 

December 

The   year 

1904. 

January 

February,  

March,    

April. 

May 

June,  

July 

August,    

September,  

October,    

November,   

December,  

The  year.    


Discharge  in  Second-feet. 

Run-off. 

i 
Second-feet  1 

Maximum. 

Minimum. 

Mean,      per 

square ; 
mile.     | 

1 

Depth   In 
inches. 

18640 

9770 

13908 

1 
.52  i 

.58 

106000 

1            20720 

61769, 

2.307 

2.666 

61500 

8920 

'            27126 

1.013 

1.166 

48000 

0200 

11556 

.431, 

.481 

67700 

18360 

88248 

1.429 

1.649 

60200 

13290 

22667 

.840 

.944 

206800 

19880 

69111 

2.582 

=== 

2.977 

72700 

27780 

43583 

1.626: 

1.8TT 

242800 

29840 

i             95062; 

8.552 

S.tifr 

809800 

!             66400 

,           184461 

6.023 

6.781 

210400 

[             81000 

>             79900! 

2.910' 

3.247 

29160 

,             11680 

16826! 

.6281 

.724 

78900 

9650 

29659 

1.115 

1.244 

71500 

10840 

35680, 

1.831 

1.535 

87000 

16690 

28208 

1.053: 

1.214 

127000 

18040 

841831 

1.277; 

1.426 

158400 

10660 

48757] 

1.822 

2.102 

107800 

15610 

30797, 

1.161 

1.284 

43900 

7700 

197511 

.787( 

.848 

809600 


7700 


49688 


1.854' 


25.019 


160000 

108700, 

300000 

230000 

101500 

62800 

49000, 

21940 

18930, 

39100' 

196201 

71500! 


11120 

18930 

39100, 

83300 

26480 

17240 

18040 

9770 

7810 

10210 

11120 

5840 


34170 
48360 
114600 
78400 
46720 
84580 
21410 
18880 
11060 
18700 
13320 
10890 


1.280 

1.620 

4.280 

2.980 

1.750, 

1.290 

.800 

.519; 

.418, 

.698 

.498' 

.407! 


1.480 
1.750 
4.990 
3.270 
2.020 
1.440 


.698 
.461 
.805 
.566 

.469 


8000001 


5940! 


86760 


1.8701 


18.700 


567 

ESTIMATED  MONTHLY  DISCHARGE  OP  SUSQUEHANNA  RIVER,  AT 

McCALL'S  FERRY,  LANCASTER  COUNTY. 

(Drainage  area,  26766  square  miles.) 


Discharge  in  Second- feet. 


Run-off. 


MONTH. 


Maximum.    Minimum 


Mean. 


8econd-feet| 
per  square  Depth  1b 
mile.  inches. 


1906. 

January,  

February 

March, 

April, 

May,    

June,  

July 

August 

September,  

October, 

November,   _. 

December,   

The   year,    


144900 
18930 

352900 

125*00 
36800 
71500 
298EO 
71500 
50000 
48000 
26770 

217800 


352900' 


13540 
11120 
16090 
31900 
16160 
14040 
12540 
14500 
16150 
13040 
12300 
21940 


11120 


46170 
14820 
116300 
56160, 
22920. 
27860 
20190! 
28360 
29040, 
25730 
18200 
61980! 


38860! 


l.(W 
.54 

4.84 

2.10 
.89 

1.04 
.75 

1.00 

1.08 
.96 
.69 

2.81 


1.45 


1.95 

.66 
5.00 
2.84 

.90 
1.16 

.87 
1.92 
1.20 
1.11 

.76 
2.6* 


19.88 


•1906. 

January.  

February,  . 

March,    

April 

May 

June,  ! 

\  July 

August 

September ' 

October 

November,    

December,  — i 

The   year,    


138000 

27400. 

49700 

1.85 

2.13 

55400 

126001 

26800' 

1.00 

1     1.04 

166000 

20400 

51000, 

1.90 

2.10 

203000 

89400 

1070001 

8.99 

4.40 

•  84800 

15600 

29900 

1.12 

1.29 

77000 

19000 

39200 

1.40 

1.68 

31000 

14400 

18600 

.69 

.82 

32600 

16000 

21600 

.81 

.99 

23300 

6740 

12800! 

.48 

.58 

52100 

5300 

19000: 

.71 

.82 

39400 

13100 

22600 

.84 

.94 

48400 

17600 

29100 

i 

1.09 

1.96 

203000 

5300l 

i 

35600! 

1.33 

18.01 

January,  . 
February, 
March.   ... 

April 

May 

June 

July 

August,    .. 
September, 
October,  .. 
November, 
December, 


+1907. 


The   year. 


170000... 

840001 

8.18  i 

i     3.61 

217001 

.81 

.81 

248000 

15000 

98600' 

8.49  1 

4.01 

80000 

27100 

42500, 

1.69  j 

l.W 

08100 

19700. 

36100, 

1.81 

1.51 

49800 

19000 

28000: 

1.04 

1.16 

34200 

12500 

28100 

.86 

*w 

13700 

6200 

9570 

.36 

.41 

48400 

5760i 

19700. 

.74 

.a 

39400 

14400. 

22800! 

.85. 

.98 

81400 

26300 

44800' 

1.65 

1.84 

217000 

2O400J 

746001 

i 

i 

2.78 
1.65  1 

3.2# 

24P000 

5760 

416001 

21.15 

•Values  for  entire  year  are  excellent. 

tDlscharge  during  frozen  periods  estimated  on  the  basis  of  discharge  In  adjacent  drainages 
and  an  IntercomparTson  of  the  discharge  at  various  points  in  Susquehanna  River  drainage.  Dis- 
charge for  days  of  missing  gage  heights  estimated  on  the  basis  of  the  discharge  at  Harrlsburg, 
for  days  given  below;    for  all  other  days  discharge  Interpolated. 


Discharge  January  25  to  81. 

Discharge  February  1  to  25,   _. 

Discharge  March  25,   

Discharge  June  80, 

Discharge  July  1  to  4 

Discharge  August  6  to  9 

Discharge  December  16,   

Discharge  December  25,  _. 


Second- feet . 

44.800 

22,408 

150,000 

21,008 

32.500 

10,260 

100,600 

130,006* 
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ESTIMATED  MONTHLY  DISCHARGE  OF  SUSQUEHANNA  RIVER,  AT 

McCALL'S  PERRY,  LANCASTER  COUNTY. 

(Drainage  area,  26766  square  miles.) 


Discharge  in  Second-feet. 


Run -off. 


MONTH. 

i 

i 

Maximum. • 

i 

Minimum. 

Second-feet 
Mean,      per  square  ' 
mfle. 

i 

Depth  In 
inches. 

January. 
February, 

U908. 

i 

117980. 

281000. 

;           297000 

46600 
48800 

42900 
10600 
7600 
7120 
2600 
2950 
2950 
2950 

57300 

70100 

188000' 

68100' 

92700 

28900 

15600 

9610 

4590 

6260 

6200 

6800 

i 

2.14 
2.61  i 
5.15 

2.47 ; 

3.46 
.89 
.58 
.86 
.17 
.28 
.28 
.26 

2.47 
2.82 
5.94 

Ai>rfl 

1600001 

2.76 

May 

180000 

57600 

8.99 
1.00 

July.    ..... 

48400 

15600" 

.67 
.41 

September, 
October.    . 

7000 

11800 

.19 
.27 

November. 

9120 

.26 

December. 

11900 

.80 

year,    

The 

207000 

2690 

41400 

1.55 

21.08 

1909. 

January,   

February,   

March,    

April,  

May 

June.  

July 

August,     

September 

October,  

November,    

December,  

The   year,    


141000 

5760 

88500 

1.25 

1.44 

224000 

21100 

90200 

3.37 

J.51 

108000 

27100 

54800 

2.08 

2.84 

164000 

44700 

72C00 

2.71 

8.02 

297000 

21100 

76800 

2.85 

8.29 

49900 

18300 

88100 

1.24 

1.88 

19000 

0200 

9170 

.84 

.89 

7120 

:«30 

5120 

.19 

.22 

6650 

2690 

4650 

.17  , 

.19 

0650 

2950 

4720 

.18 

.20 

6650, 

2950 

4540 

.17  . 

.19 

25800. 

i 

2200, 

8010 

i 

.80 

1 

.84 

297000! 


2200 


32600' 


1.22  ! 


16.51 


t  Discharge  during  frozen  periods  estimated  on  the  basis  of  discharge  in  adjacent  drainages 
and  an  intercomparison  of  discharge  at  various  points  In  8usquehanna  River  drainage.  Dis- 
charge for  days  of  missing  gage  heights  estimated  on  the  basis  of  the  discharge  at  Harrla- 
burg  for  days  given  below;    for  all  other  days  discharge  interpolated. 

Second-feet. 

Discharge  January  11  to  12,  35,000 

Discharge  January  28  to  81 80,000 

Discharge  February  1  to  14,   18,600 

Discharge   April  12,    95,000 

Discharge  April  22, 82,000 


569 


OCTORARO  CREEK. 


DESCRIPTION  OF  BASIN. 

Octoraro  Creek  rises  in  two  branches,  in  Lancaster  and  Chester 
Counties,  Penna.,  the  west  branch,  rising  in  northern  Bart  Town- 
ship, Lancaster  County,  and  the  east  branch  in  the  northwest  corner 
of  Highland  Township,  Chester  County.  The  west  branch  flows  in 
a  generally  southerly  direction,  while  the  east  branch  flows  in  a 
generally  westerly  direction,  forming  the  creek  proper  a  short  dis- 
tance above  Pine  Grove  village,  Lancaster  County.  The  west  branch 
has  a  drainage  area  of  50  square  miles,  all  of  which  lies  in  Lancaster 
Counity  and  the  east  branch  an  area  of  95  square  miles,  39  of  which  is 
in  Lancaster  County  and  56  in  Chester  County. 

The  creek  proper  flows  in  a  southwesterly  direction  to  its  mouth 
in  the  Susquehanna  River  near  Octoraro  Junction,  its  length  being 
approximately  17  miles,  12  of  which  lie  in  Pennsylvania.  Below  the 
junction  of  the  east  and  west  branches  the  creek  forms  the 
boundary  line  between  Lancaster  and  Chester  Counties.  Octoraro 
Oreek  drains  approximately  271  square  miles,  176  of  which  are  in 
Pennsylvania. 

The  creek  flows  through  an  agricultural  region  which  is  densely 
populated.  There  are  few  tributaries,  most  of  which  are  small  runs. 
The  main  creek  and  the  west  branch  are  used  for  industrial  water 
supply  purposes  but  are  not  used  for  public  domestic  supplies. 

The  mean  annual  precipitation  over  this  watershed  is  from  45  to 
50  inches. 

The  discharge  of  this  stream  was  measured  from  November,  1896, 
1o  September  30,  1899,  at  Rowlandsville,  Md. 


SUSQUEHANNA  BASIN— STATION  NO.   27. 


OCTORARO  CREEK  AT  ROWLANDSVILLE,  MD. 


DESCRIPTION  OF  STATION. 


This  station  was  established  by  the  United  States  Geological  Sur- 
vey on  November  21st,  1896,  at  the  wagon  bridge  in  the  village  of 
Rowlandsville,  Md.    It  was  discontinued  on  September  30th,  1899. 


562 


W 

CQ 

< 

a 

w 
fa 

CO 

o 

o 
H 


cog 

< 
x 

o 


Q 

CQ 

H 

o 
w 

a 

H 

O 

< 

a 

r* 


o 


OQ 


3 


P 


g 


Si 


25 


OB 

a 

5 

W 
o 


o 


o 

an 

s 

w 

o 


as 

5 
W 


5 


3 
© 

5 
o 


8 
o 


3 


•         •  •        •         • 

S5S§h 

H  r^  tHH  H 


04  GN  MC4  M 

6t04  rH©  O 

•         •  •        •         • 

553*3 

rH  iH  H  h  H 

H 

00  M  tO Old 

•     •     •    •     « 

33333 

H  rH  H  »-l_-H 

II  SSI 

C*Sj?HH 


£•  ©  ©  ■? 


83338 

•H  -H  H  H  H 

M  21  3>  *5  ^ 

64  64  rl  H  h 

33388 

<-t  tH  H  H  iH 
M  H  H  3  3 


04  9t  O  <«  fr) 

•     •     • 


[8°iS! 


00       00  bo  00 


ONMAO 

58888 

oooog 

H  H  rH  9  iH 

§is§§ 

§5558 


OOCQiOS 

oo  poo 

SSass 


88883    838888 

rHiHrHrnrH        HrtiHHHH 


Sg 


00 


8: 
3! 


tO  tO  tO  CD  CD 

83888 


38888    88338 

i-HrHrHrHrH        iHrHrHrHrH 


li 


S        Ml 


:8; 


oaodoaorH 


t-t«o*o 


33333    38333    33333 

rH-HrHrHiH        1-JrHrHiHiH     _  iH  H  H  rH  rH 

H  5  n  ^i  M     55  c 


co  •*»•«•*    omco^oo 

3S£§£    §83333 

rH  rt  |H)  fH)  iH)         rH  rH  rH  rH  rH  iH] 


8; 
5 


aOt>«0C»O4      0©<N30tO      o«oho 


83833    33338    88388 

rtHrtHH         iH^H-HrHrH         -H  rH  iH  iH  <H 


83383 


CftlOtOMtO       pHOHO*'***     i 

ggggg    §8333  ! 

rtrtHHH       rHrHrHiHrH     • 


I 

J 


83  313 


HHH    h3 


H  30  rH   ©  30 


iJsJrV 


r>  f»  iQ  <0  co 

83338 

rH  rH  -I  -H  rH 

§SsS3 
«h£32o> 

M  55  M  ClrH 


©  00  04  0k  tO 


ex 


gSrHrl 


CO  CO  O  04  CO 

•       •       •       •       • 

33333 


tOoOtOOCt 

38388 


aOt>fto*ft     oocofttot-ov 

88388    888333 


I 


tO-«Oft  00 

•        * 


83333    38388    88388 

—*■+-*    -4    -4  rH  rH  rH  t-t  i-t         rH-HrHrHiH 


OkOtO  AN 

38888 

rH  rH  rH  rH  rH 


»o  -«to  «eo 
•   •    •   • 


MOOMriO 


38888    838883 

rH  rH  rH  rH  rH        i-HrHrHrHrHrH 


3 

3 


rH  1>»  A  C- 

oo  wS5** 


53 


j$8 
CF!8S3 


3i 


N>030 


AOtOOCCO        tOrHHJItOeO       O  tO  CO  04  04 


Sj^il^    33S33    33333    38338    38858    88388 

r-i   -i    H   H   ^H  -HrHrHrHrH         HHHHH  HHrtHH         r-  rH  rH  i-t  rH  HHHHH 


CO  rH  O  0»"« 

88388 


S55 


rH   —  !2  fe  -H 


CO 


NUN 


(NCM 


eSfrjesi  Et 


rHrHrH  rH  tO  I 


t-  *  >»  M  C 

is  Hi 

§©   ©  CSJ    5 


©  fH  ft  t-  rH        AOOOaiO        HI00  04HH       rH  0»  rH  t*  00        rH  0b  rH^»©t» 

88838    33333    33333    33388    888883 


88-833 

'■*  H  2'  '/i     " 


^,o© 

ir  **  ~~ 


©  ©fi 

•— i  'i  >o  35  Vi 


r^  vj  ^*  ^3 


o  co  o  »  o     ^^T'^^     C?C^Q0.  ^^i     °.  cJeo.  "fl®     o  o  h  e  hi 

ft"e*lO!0rH 

r-\  t-i  rH  rH  rH 

hhHhh 
MoSnoIoI 


Hii^HHi 
HHt*iHa 

to  tO  -W^NCO 
00  00  ft  03  <0 


COftOCON        H  N  M  ?1  00        COtOtO^^* 

HHHHH  H  Mrl   H  rH  rHHrHrHrH 

HHHHH  rH  rH   — IH  •<  H   HH   HH 


§3858 

r4  i-l  r4  *4  *4 


\  Pi! 

|'     »  »  c?5  * 


C  Q  3 


$? 


iSIS 


©o 

3<S 


55888  • 

rH  rtH  rH  »H      I 

3338; 


00  30   O    .-  H 
■      ■      • 


©  ©  to  »o 


83333    SS33S 


W  M  00 
©  O  00  tO 

83  38 


04 


9* 


£ 


a  n  h  t  'r 
•>•  55  ?0  S  m 

■     •     •     •     • 

83333 


3  1- 1  3  o 

llj   -H  .*   O    © 

{IH-4HH 


5  ?  «  8 

©  >£    M  H 


/5- 

\S  3  -<ji  I  -  O 
~1  *4  r+  r-*  & 


8  333^ 


83838 


0k  rH  oo  a0  00 

•    •    •    ■    • 

33333 


t-  "Jfte*  ft 
©  vow*  55 

3383  8 


33338    88353£i 

HHHHH  HHHHrHr-1 


»H  CO  rH  ft  00 

33338 

r-4  r*   r*  r-4  •-! 

illig 

333955 
33383 


ICN( 


cot^t*  tocooo 

•       •       • 


S3S 


tS  n  5  © 
a  ©  36  ^ 

*-  tr  "O  fi  »o 

rH  ft  H   5     >• 

53333 


w  o  S  « 
o  25  5j  co 


©  ©  ©  ©© 

§hj"  lis  35  00 
'-  2  s  »•< 
. .  -M  «  CO  CO 


rH  «*  35  35 

co  co  35  35 


W*X  h?1        OJkOftftH 


|58 

AtgeiiViiSS 

50  rH"*  rH  CO  00 
TO  H  00t»  "O  H^ 


h^^sso  3a^3c 

£i$i£  Hiii  iiiii  83332  333858 

r*  r-l—  **   -*  H  H  H   Hrl         HHHHH  p^rHHrHrH  ^p^HHrHH 


I  ••i.i  1       , ,       , 

1       ■       1      1       1  1       •      1       1       1  1       •       1       1       1  •       1      1      I       1  iiiii  1       I      I       I 

■    «    •    1     1  iiiii  iiiii  ■    1    1    1    1  iiiii  lit! 

iiiii  S   1   I   I   I  lilll  I   I   I   1   1  lllll  1   1   I   I 

■   till  iiiii  lllll  ll|ll  iiiii  I    I   I    I 

iiiii  iiiii  iiiii  •■iii  iiiii  1111 

IIIII  I   I   •   •   <  I   I   I   I   •  I   I   •   I   I  lllll  •••• 

lllll  IIIII  lllll  lllll  lllll  till 

lllll  I   .  I   I   •  I   I   I   .   I  I   •  I  I   I  lllll  till 

•  •■II  lllll  lllll  lllll  lllll  I   I   I   I 

•  III!  iiiii  lllll  ll|ll  iiiii  III! 

•  ■Ill  lllll  I   I   I   •  J  lllll  lllll  I   I   I   I 

lllll  lllll  lllll  lllll  lllll  I  I  I  I 


H  M   'O  •*  >fi  ©  I*-  X>   2J  ©  H  M  >J  f  "3 


©       h  m  >3  i"3      Ot-ao3i©      hoi  »«r>o      c©  t*- jo  ft  ©  r-» 
_       _,-,-,  ^  ^      MHHifi      innSmci      <NC>i?je>i09eo 


60 


»r 

n 
1? 


5<i3 


S3 

O 

OS 
a 


> 


GO 
P    . 

°P 

00  O 

HO 

o 


8 

0Q 


Q 

CO 

8 

o 

H 
« 

Q 


o 


Eh 
8 


w 

00 


© 
P 


a 


w 


X 

2 


si 


2 


9 


fc 

g 


30 

5 
© 


00 

5 

H 
© 


JS 


ao 

5 

W 
© 


(4 
© 

00 

5 
© 

i 

© 

GO 

Q 

© 


© 

« 
ao 

s 

© 

to 

5 

W 
© 

80 

5 

© 


8     Q 


2?  5?  3  s£5 


CO  C&  fr*  ^*  CO 

*        •        ■        •       * 

33333 

o 


c*  M  cm  cm  cm 

38883 


00  r"  ©  «£  Q 

©I  1—  p-   w 


•+  ©  00  CO     I 

•       •       •       ■       I 


®  1^  C 

5E Rs 5 ^  5555 


•*  Co  ■*  CC  r-i    N^iOO) 

SSg'Sfc  888©1 


•   ■•••« 


»o  ■«*  •*•  *-w 

s's'sss 


*-»CO  CD©  ->* 


ooododm   t-  "*  ©  ©  to    ^ifitfico 

28©-88  £8333  33388 


(DM     iCooo 

88  :33 


*J  Oi  r-»  ©  © 

Hrt  nr<H 

t-K  PS* 


:3388 

•  —  ?■*  -*  <-* 

5  ff  ft  S  ** 

-  ci  ©  ©  »■* 


88  :83 


3338  :  8  :  :gg 


C"  t-  O  CO  r*  <D 

888838 


IftfH'*    CO 

CJ  5?  <-*  tf  rH 
OOO  OO 

r*  1—  1—  1—  1— t 

O  O  O  O  O 
l-t  04  1-1  c"  55 
<- 
OO 


tO  CO  O  00      1     Hrt  ft  't  r"     O     1  CO  09  it) 


88fe8  :  83888  8  J833 


wot-    it- 

338  :S 


CO  CO  1— 1 


llic'il 


f§g|g 

r-  r»  1-  ©  A 


Pit 


©  a 


S 


16  CO 

88 


toco  co 


888 


cm    o  cm  en  ©  ©    ac  oc  »••:  k  t»    ie  <*  ec  ^  o*    o*  t-  00  c>-  *-  to 


8   c^cccS   ?5SE5  cTSSEc?  SSSEc4©' 


f  K»Rr-      i^  Ei  CM  K  5l 


£S§8  8 

—*  3  C  v   tr 
n  c  «  r<    t. 


c 


©  C  ©  © 

i—  C  r^  r-t 

5"  Cn  E;  m 


1     '  •«•«     ©  ©  CM  U5  ■*      «r  ©  IC  00  CO     iftSCCt-     iCRMth     C  OO  »C  •»  »0  »0 

'  i8  88833  38388  88838  8S^S8  i^HO, 


68  °.88c*8  igSL^ 
35  55^S^  SiSS:^?. 


S  fe  a  ©  Sj-^rr* 

^•1-t-i-i     »-  CM  Ol  OJ  frj 


ic)ffli-4     CO  CM  ©  t-  Co     ©OCCiO'W     I-  Cm  1-  r-  00     tiCtf*^    iftCCOOvO 

Si§  §  §  g  §  §  83333  3^338  8888^  8888 


tc©  ut 


!>S|2      X  «J  X  i  JK      CC  g  ^  0C  r-     P  rf  Ot  »-  »-  r-i 


tHOO©£-     rH  00  ©00  CO      ©ofOOOC©      i- Ct  C!  t- CO     Cn  ©  ©  00  t-     "5  0C  00  b- t*  ^ 

88fefe8  883c1§  881©©'©'  8r533  J5858  888888 


R8SP.2 

©  fi  X  gj  © 

IO  CO  l~  Tl  -«#> 

C©©  CO    c  ©  © c  © 
cqeoccoQ^1    ■«f  ^<  55  55  cc 
©t>c0-«p->   iGMceieco 

??©g°- 

•"  «1'  01  fc  Tf 
"*  ^  r-  ©  Cft 
M  c:  «  95  « 

M  CC  r*N  00 

©  cc  ©  ©   pcooo    • 

!*-r->a0tA     CCOOJOOCKl     i 

g$fefe8 

88888  88888 

88883 

:?833  8fe8SS  : 

«HrHC>4CMe4      W  CV  CM  <&  ci     CM  S  CM  P 


ODODUdGOO     CC  ©O  CM  CO  CO     «  00  W  ■*  t-     Cfc  ©  «D  ©  ©     00  •<*■  00  © 


SSSSS  1525?  IP5S5  S£?SS  S?2S  i  2S5§§§ 

C^  CN  CM  CM  C\(      CS  frl  §5  CM  Cm     CM  CM  ?J  6>J  Cm     N  6i  Si  Cm  ?1     N  CM  ?1  CM  *<     HHrt 


«*  u3  ©  «0  i^-    c^OMCN    *>-eM©»a'*    ^"»ritc<;eo    cmio 


88888  88333  38333  ©?cT33  33 


■     I    ©  ts  © 


:  :  888 


%  §5s§§  &sss^  ss^ss  ^^|gi 


§ou3c?*p  32rfi2*?i  WP-Mgr*  c5>arrrl52J  c*'*:SkODK  sk?»«'KK 
©woo©©  ©  >c  t  Q  h  S  w  b  C  c  p-r*©i-^c*5  ft  p  «  ft  n  n 
oo©a.t*r-    ©oct't-oo    ©©©f-«©    bo*,  oj©^    •^•♦^'>*'*'* 

^"   «-H    r-l  I—    f— 


OAXinM    oo  t-  ©  oc  *«-    ©  t;  oc  oc  ©m    ©  ct  oi »?:  ©*    ©  «  oo  t 

©"  tO  ift  60  Ol      C*  r-*  i-<"  ©  ©     i-I  ©'  ©'  ©  ©*      '-'—-■  c  ©     ©"  0C  tr.  r-' 


ri    m  ©©  io  eo«o 

S  KS8888 


i  i 


^- *!««♦«     ccr-cc©© 


■  ■  i  i  •  i  i  i  • 
iii 

III!  I  I  I  I  I 

■  III  I  I  I  I  I 

■  III  I  I  I  I  I 
I  I  I  1  I  I  I  I  I 
I  I  I  I  I  I  •  I  I 
I  I  I  I  1  I  I  I  I 
I  I  I  I  I  I  ■  I  I 
I  I  t  I  I  I  I  I  I 
III.  I  I  I  I  I 

■  I  .  I  I  ,  I  I  I  I  I 
I         I         I         I  I  I  I  I  I 


^     *-  — v  —  r-  —      »-  —  •--  r-  <M      CS  O    Ol  O*  O*      CN  CM  01  CM  PJ  00 


ft 

& 
I 

ftt 

O 

g 

P 

a 


© 

c 

E 
c 


o 


a 

8 


>* 

CV 

c 


c 

.C 

o 

^^ 

tn 

B0    0> 

is 

a  iC 

61 


3° 

ft  Q 
ev 

«S 

io 

oo 

cv  ra 
*-i 

e^ 

oo  B 
"8 


••a  & 


564 


QQ 
< 

« 

ix, 

GQ 

aw 


h 

w 

« 

QQ 


X 

»"H 

a 

< 


o 


o 
o 


P 

hi 


2 


3 

Am 


00 

s 

W 
O 

• 
CQ 

5 
H 

o 
5 

o 


S 

« 

5 


Q 

3 

3 


CQ 

5 


•a 

5 
-3 


3  1 


§8: 


il 


S 
£5 


8 


1: 


8*' 


OOOO 

rH  rH  rH 


I        rH  iH  rH  rH  rH      ,H  rH  rH  rH  rH 


t«OMa»m   eoonjuaiua   mhossso    oioio  <diq  «d 

8*8386  sssss 38888  sssss's 

§OOOOOOQoqi~ 


flfcotooa   AttiHiHM    eoeoebetiH    rH*-ooH>o 


22§s§  §S§§§  SSS88  88S53  SSSSg  §8888 

rH  fH  i-H  rHrH   rH  i-l  pH  rH  iH   »h  rH  tH  rH  rH  _fH  rH  rH  rH  rH   iH  rH  iH  "H  tH   rH  rH  |H  rH  rH 

,  88883  8888" 


8 


3933 


*    f  rHrH        rHrH 


COW3H«e4CO     NMO^K 

•     •  -     -     - 


■0090000    00AONO    OkCDb- 


33338  SSS88  88333  88383  888  :  :  SS8S8 

fH  rH  rH  i-l  iH   »H  rH  fH  -H  rH  HplHHrl  rH  rH  rH  rH  rH  rH  rH  iH   •   •  iH  rH  rH  H  rH 


I     dOOOAM 


CQ 

a 

s 

90 

w    1 

o     1 

li 

•o 


Cb  H  kg  H     rH  M  Qj  rH  rH 

*»5*h«5ohji   ^«9N4^i 


ii 


ii 


•a  >o  <#  *■ -*  iH<««&0kab 

•   ••>••  ••■■■ 

33833  38888 

rHrH  rH  rH  rH  rH  rH  rH  -H  rH 


AONiqN    fS«C0t«l>    e0  00«0b-t~    4  00NOIH 

•       ••••  •••••  «•«*•  «••■• 

38888  88888  88838  88883 

rH  rH  rH  pH  rH   i-H  ?H  fH»H  -H   fH  »H  S  iHJ  »H   rH  fH  <H  rH  rH 


2  §3  ^  § 


s 

S 


:8 


•      •      •      ■      •         •  ^^      •      •      • 


i  Ok 


•h  OOkQoaO 
•    •   •    ■    • 

»H  fH  — 4  fH^TH 


f>«0OC«9    <©!><©*- CO    OOkOOt«<D^i 

•      ••••  •••■•  •••••• 

§§!!§  §§||§  §§§§§§ 

"88  |88 


8 


H     fH  iH  rH  rH 


MMNMM    Of-«)Hj«^l    ONiQNM 

S|3iS  SSSSS  S533S 

rHfHfH-HfH      -t  fH  fH  fH  -H     «H  rH  -H  rH  fH 


HOOOtt 

fH  fH  fH  fH  fH 


aoOfH-*fji   oOMrHooeo 

•      •      -  •    ^? 


•O   3  HIHJI 


<M  « 


SSSSo1  &S8S83 

pIHHpIp)      rH  fH  S  fH  r5J5 

S SSSSr 

.  00  W  K  M      rjHQOO 
fH  rH  »H  H  fH     iHjfHfHrHiH 


t-o  (BAia 

S?SS8 

A  rH  rH  rH  iH: 

51 3  us  £t» 


A  '♦OP  00  OJ 

•       •       •       •       • 

883S3 


b-  S  N 


rH  OOk  "♦  fH 

•  •  •  •  • 

•H  rHrH  iH  »H 
«»  »3  5  T  u5 


OAAAQO 


(.OkdlOH*     C0MHHH 

3S3S3  383*33  38338 

^HrHfHrHp)      rH>HrHrHrH      fH  fH  fH  fH  rH 


:i 


rH  rH  -H  fH 


^«  tO  »  ««3 


M4  0.IOO) 

•  •         •  •         • 


l>  HO  00  lO 


HON  OO 


OtaDCQrHlOrH 


•  •  ■ 


§?§ii  ?33S-  s33§l  S^^«3  siia'd  §83853 

— I  -H   fH  -H  rH        H    H  rH  rH  rH      rH   rHH'HH      HnHHrJ      -Hi-H  HHH      fH  rH  -H  rH  rH  rH 


n.»h5 


09  i-4  tO  *tt~ 

S33§§  818*556 

HHHHH     rH  rH  rH  i-H  pH 


Oi*4  HJI  OfcO 


«o    I  oo  >o  iO 

8  J8S3 


rH  M  M 

IO". 


'3 


•  * 


;3338 

K}  «  Ui  |Q 


©' 

r- 


iOM30  ao  ■« 

S5SS5 

rH  -<  -H_rH_rH 


O  ■*«  ©  30  rH 

88222 

fH  •-•  r^  rH  rH 


N  O  H  N  O 

HH^jna 


eoNM 

•       •        • 
fH  iH_-H 

*» «  55 

AO  Oh  <© 


0«    !  ihj    So 
•     ••!• 

8  :3  :5 


rH  rH  fH 


55  S3  9)8c4 

HHr-  rH_rH 

PQOOp 

Kl*   rX9fS 

N  O  00  'Q  U3 
F-  fH  rHjH  rt 


OS  IQHJCt 

pt33 


aoou»io 

•      •       •       • 

3888 

fHrH  rH  rH 
fH   fH  rH  fH  fH  fH 


04  HMeoioh>ao 

fH  fHrH  rH  fH  fH 
fH  fH»H  rH  rH  rH 

'^  O  O  J2    " 

53  t-o  8 


«  o  n  «  ■♦    4oo    iO    ooHoabA    otsnnt^    scv^idn    ao  o  t»  eo 


S§H§3  S35  :3  88835 

rH_-H  »H  -H  tH  fH  rHrH      irH  HHHHH 

003»Si?H>  rHOONf-  c 

fH  C*   24  3  fH  rH  i^  »Jj  fe  to  J 

O  -h  F-  O  50  »0  H<  ■*■  55  35  6 


^8 

2*  rH 

$5 


■        •        a 


?9  t-  r-  >j  t- 


3238$  58858 

iH-H-«pH-«      HHHHH 


I    I     <     I 

fH    N  1}  HJI  »0 


I       I       I       I 


»  '3  » 


HN   .4  rH  rH 
fHjHfHfH  rH 

"oo  gob 

8  *  8  is  * 

t-  S5  06  »  rH 

S8855 


S88S8  8SS8 

fHrHfHrH-H      fHrHrHfH 


•     ■    • 


333  33855  88888  888888 

rH  "H  r- l      HH   IHH  H      r_|rHrHrHp^       rHrHrHrHP^fH 


<0(«ODAO 


I      I      • 

rH  frfjOH?  'J* 


I      <       i      I      I 

to  t-Tao  ap* 


i 
i    i 


i    i 


| 

5 

o 
a 

0 

3 

a 

§ 

1 

! 

8 
1 

M 

8 

S 


aass5  ssaass 


• 

§ 


s 

o 


&2 

"a 
a" 

.flv 


is2 

SB    -a 


565 


CO 


H 
fa 

GG 
Q 


> 


3 


< 

OP 

BQrj 
H 

O 

o 

GQ 


Q 

< 
xn 

W 

o 

H 

a 

o 
o 

< 

5 

Q 


o 


80 

5 
M 

o 


Be  io*i 


p£2g 


e*-  _ 

IO->* 


IO 


thooo«doo    (oeoot»t>t    ©*<©u:eo    CifiCwt    (ft^fttt-    ao<Dto<**iio 

ss'sss  ?8e'?8  s?ssi  sss'ss  ss'se's  SSSS'SS 


-    1.  ill 


>  85  «5  i 


tt>0Ci 


5! 


§c  c   &cee©   coeoo 
"♦■^110    ^  ec  •*  ■**  *#    c<5  •*•  ■<#  69  63 


VMRdH     Ai^CKO     ©COACHO-*     «D  Co  Oft  00  ©    X^iCt-OCD     10  .t- 00  «*  ift 

•    •    •    •    ■      •    •    *    •    •       ■••■*      ••«■•       •■«••      ••••• 

SSSSg  £6886  88888  8888S  88888  88888 


S 


"II  I: 

i  -*  55  iQ 


10 


ISIS 

ieu5  to  ««• 


CO 


O 
P 


P 


w 

P 


w 
o 

s 

m 
o 

5 

w 

o 


t^toiceoxo  ^  to  us « ■<••    ^t>ooa  0^00)93  n^chn   oomnmnh 

88888  88888  888S8  SS8SS  5©gS8  8S8S83 

isSsS  Sekk  S  >5  §  &  S  3  &  §  b  »5  8  fiieffS  »  8  8  8  8 

K  Cfe  25  r-i  36  ft  Cp  a  ct  r-i    ulmooobs  05  5*  Ct  S5  i~«  w$  «  C?  cS  »-i    hNhrh 

ic  9  *•>  *+  £5  cK  «•*■**  •«#    ■«•■  25  5.  55  85  \&3i  •*>  •*>  ■+  *r  ic  *  "*  **•    eo  ec  •*  «c  «■»■ 


eaeoso   eoe^cost-   aooaR   oooodn   ooc»ai-  ic-i-^ct- 


S8888  88888  SS88S  SS888  85888  S88S8 


££!:££  ££S £&  €&*£*  |&§§8  £8S££;  §£S?ig 


r«NCftl» 


88888 


ii 


£    ff.   4    SL 


■^t-ftOCl"-      Cr-(OrtC      CCr-Cfl)© 

88888  S58&6  5?TSS8S 

^-^**r*^-      ^-^•r-»-'r-<      ihH^HHiH 

?,?§£&  g'gpps  igssss 

PF.8S8  psnssg  «f?psSc 


s 


« 


o 

o 


^*  rH  0>  t)W 

8S^SS 


ece»^ce»   jscctctfto 


6s  r-  r^  rH 


ling 

&  « ■*  5-"* 


c  occ  o 


frJ  CC  ■<*<  CC  IC  "* 


-«»<  m«  o:  eo  © 

SSSES  e'eSSS  SScSS  S£S5SS 


Ilk 


t:  i>  »£ 

^<  ■«»■  ^»> 


C(B^«9')<     CS^tCS     VCftrO     Oft  ©  l~  «♦  » 


«  C.  «  ffl  C«« 

00  i(J  O  ^  ih 


e  ci  fri  c-i  i 


Co?  ooo>  «0 


§§IS§  SI i§§  §S?^^  ??SSi  ?^?? 


KeCnB 
i—  «  $i  O-l  f 

C  O c  ftn 


;g 


8£8c§ 

8  $88|S  &gg|fe 


E  F  -^  *  <N 

C  IT.  ift   IC  l>J 


?S?feSE' 


R  «  «  S  K 


OJ^CCi-     WCMCt     C  IO  C  1«  1" 


00  «  2T  *  «P 

^^  ff»  64   f-  r-l 


5:^^88  8SPfe^fe  £gl*g 


i—  C*    C>  OC  lrf 


S|Sg| 

«  <Z  OC  •— <  i—i  © 

0C  0-    r  r-  r-  ?» 

»  e-.  *i  e-i  &*  ©•! 
C  C:  OC  t-  t-  0i 


« 

5 

» 

5 

W 
o 


5 


III  lilt 

^9"    I—  C>  — 


«■  H  *  C 

if!  w?  *»  ** 


■ssf 


9r    O 


MftiOCQD    ©  CO  «D  «Q  *«    OO  «  CC  ac  CM    iciA^OOr-t    « t-  00  i-i  o>    t-  «♦>*--«»«  o>    i 


"-■  ™  •-•  5C     ' 

oo  e-  b-  ®    • 


8fefefe8  fe88fe8  ££§!§  ?SS5§  !§§§§ 

li^  "ii  II  i"isi"i§ 


€ 


c  ic  "«•  ^r  iq 


(OWiMO^     CMC>«hv 


S 


SB 

S3S 


Cv  K  IO 


fe'8SS8 


r-lfi  A  r-  ^« 


SR 


o  o  cb  o>  oo   • 

r-  1-4  ©  ©  O     ' 

r"H  ^*4  ^4  t*1    T"H       ■ 


•QiHOOCOiO     lOCQiOOOAlO 

££88$  ^Hi  £i££i  S&88S  88SS3  38&88S 

^  t+t*  v*  r*      i— <  ^  ^  i—  i-^     mpp'ppi     ^^*t-r*»-*      r-r-'^-^'iH     »-ii-^r-tt-4»-»r^ 


^ 

5 


O 

so 

5 


-*00©k*00     M^^OSUS 


fc-  «***  00  IO 


IC 


SS  S3: 


oot»i>  eo  eo 


83388  38^88 


8 


li 


888^^ 

r»  !■•  r*  £•  rH_ 
5  K  OJ  R  CN 


Or<r-iHH 

ISil*" 

C"  r^  t-t  rH 


CmS 


•QIQ  <«ViO  00 

1-iHHnH 

2b  8  A  35  t- 


eo©c«    l 

©00"*     ' 

«  f-»  rH     ' 


r535t-    eS&Sr-H&oi 


*-i  r^CM  -*  0» 


^©"*iOeN    a  ©  «c  to  © 


t^Oitc^aa   t*©  woo  oo   mioetwHri 

SSS  €88S^  8£333  8^^%;S  5SS^3  ^ii^8fe 


ea 


I  I  I  I  I 

flk  »  «   *   •> 

•MO4  00  ^*o 


I     I     I     I     I  III!  I     I     I     t     >  ■     I     I     I     •  II 

I     I     I     I     I  I     I     I     I     I  I     I     I     I     t  ■     >     I     I     •  II 

llfll  lllll  llltt  lllll  ■• 

iiiii  iiilt  I   *    k    •    *  ii*ii  •> 

illli  li       It  liiil  Iffll  ii 

iitli  •       iii  ill  iiiii  ii 

•    illi         till  .till  •lllf  li 

lllll  ''III  lllll  lllll  II 

lllll  III!  IIIII  lllll  II 

I            I           I            I            I  lllll  lllll  lllll  II 

lllll  lllll  lllll  lllll  II 


I 


u 

o 

m 


9- 

o 
H 

o 


o 


a> 


c 

>v 


e 
o 


be 


5» 

c 


C 

o 

00 

OB 
ttt 

c 
c 


>~  P 

?- 

•  • 

.2.3 


<et-ooo>©   HMct^iQ 


CijC-00  06© 


3  ~«2;+$  S^^^S  olSSSiS  S^SSSES 


574 


S 


SSgfcS     BiS"3*    K§3!i     §§g§3    32838    £S8g2£     ' 

r*  04  04  04  3>         B^HHri        NMHOOO         ««MMM        04  04  rH  rH  <H        HNMMMM  J 

I 

"8M55~~S5M¥ " SS8Sl~8g8"8S    88888" SSSSSSI 

»  ?0  «Q  OO  **    0099000000   CQ  00  00  <■*  "**    00  00  00  00  00    00  00  00  00  00    00  CO  OO  CO  00  Oft    J 


sill!  mm  aasss  zmz  §§§§§  §s»i8ii 


283S3    38S88S    §5888    88388    88888    88383 

*••••         ••■•■         •■••«         ••*•»        ■••■•        •••■■ 

oo<& -410000      ooooooooao      »M«t»o»      eoooooeoeo      eoeoooeoeo     ootHjooeo 


33383   33333  33333  SSSSS  S3SS§  §§3332 


88888  83888  88888  88888  88888  883288 

•   ••••    «.*••£*     5  »S  i  •   •      •••••     •••••     •••••• 

NMNMM         MMMMM       0404040404         MMMMM       00  00 00 00  00        000000000000 


88888  83888  §8888  88338  88S£$  33388  | 

rHrHrHfHrt  iH  ft  r-t  »-«  iH         HHHrtH         iHrHiHrHiH        tH  rH  iH  r-t  iH         iH  r-l  rH  fH  fH     * 


SSSwS      8  5)00  00  05      0600000600      odoSSS      aoSolStH      0SSS8 

•  «••■     •  •   •  •  •     •••••     •■•••     •••••     •••■« 

C4040404OI        MMMMN       0404040104        0400046404       C4  04  0» « 00        0000000404 


33333  §§§33  t§8§3  SS2S2  3:3322  233388 


33333  88883  33383  S3883  88888  888888 

•    •••■        •••••         •    •    •    •    •        ■•■«•        «    •    •    •    •        ■•«•••> 

CO  O  :0  >3  CO   COCO  00  00  CO   lA  CO  CO  «  CO    00  00  00  09  0*    CO  CO  00  00  00   00  04  04  0*00  01 


32222  33333  33333  33333  81112  3SISS3 


383S8    8888S    88838    83833    i?3838    888883 

•   ••••      ••■•■      •«•••      ■•■••      •   •   •   •   •      •••••• 

nn9»99og     0404040434      040404  c*  04     04  04  om  00  00     eoooeoeooo     eo^ooooeooo 


mm  M*m  333§§  §§§§§  §§333  33333 ; 


o 


33333  g£3S8  88888  88888  88232  SSS8S  2 
»■••«  ••««•  «••••   •■»••   •••••  •■•••§ 

CO  00  00  00  >4   00  00  OO  00  30   00  00  00  CO  00   00  00  €0  00  00   CO  00  CO  00  00   00  0000  00  00  • 

t 


§3111  33311 1  S"SMi  tJ8§33  ?MM  gg||§i 


33333  83388  88833  88388  38838  883333 


•    •    • 


•    •    • 


■    •    ■    •    • 


•    •    0)    ■ 


•    •    • 


sq:o:o:oqo   eo  j*  co  co:o   eo  co  *  »o  to   coco  00  00  CO   CO  CO  00  CO  IO   <«  00  00  00  00  00 

33333  883if  |pl§  13198  83§5§  SSSSS:' 


83333  33883  33:3*8  P8333  33888  88888 

•   ■■>■      ••■••      •   •   •   •   •         ■•••      ■•■••      ••■■• 

0090300000     oooocq<*io.    «to««ooeQ     co  eo  co  oo  eo      eoooeoeooo      eoooeoeooo 


mm  aaass  §ssss  §§§si§  mm%  iai333 


3  S  »o  S  8 

•       •       •       •        ■ 

00  00  iO  00  00 

-4  H  W  N  O) 

3  s3  8  «8  •* 


33388 

•        ■        •        •       ■ 

CO  00  00  00  00 

§8  <§  88 
r-l  ■*  H»04 
OiQOOH 


83388  88338  33388  $38888 

•     ••••  ■•■•■  •••••  •■•■«• 

0000^)0000     eoooeo^oo     eoeoeo-wco     oo  eoooeoeooo 


35333  $%mz  83338  saa ; ; 


"83383    83383    88833    $'$833    333" 


CO  CO  Hi  CO  00 


O  iQ  ifl  «3  X> 

HrtHHH 


aOQANio 
>aioiQ  icTio 

aaaaa 


0000390000     <*■«*«  co  co      ooooodoooo      eoeooo 


l2  4  >9  >0  >9       >0  >Q  >Q  >0  >0 

iA  O  4  >0  i4       iSoiQiqiO 
rlrt-irtH        rH  fH  ftrt  rH 


oJ  rH  fH  »H  fH  iH  fH 


S3SOO      ooooo 

•HrHrH'HfH         HHrtHH 
?0  CO  CO  00  00        CO  00  00  CO  00 


S2SSS    SSS3S    ^3^588    888SS8 

eoooeoeooo     co  co  co  cow"      «d«0'«eoco     eo  oo  eo*  eo  eo*  oo 


lit*  |  i  i  i  •  i  i  j  j  i  }  i   ;  i  ]  ;  •  j  j  i  |  J  J 

•  ii«  iiiii  i  •  i  i  i  i  i  •  i  i  i  i  i  i  •  iii 

■  tit  iiiii  ■•)••  iiiii  iiiii  iii 

■  III  IIIII  IIIII  IIIII  •   I    I   I    I  III 

■  III  IIIII  IIIII  IIIII  IIIII  III 

■  III  IIIII  IIIII  IIIII  IIIII  •■■ 

III!  IIIII  IIIII  ■■••■  IIIII  III 

III*  I    I    I    I    •  I    I    I    I    •  I    I     •   I    I  IIIII  III 

llll  IIIII  IIIII  IIIII  IIIII  III 

III!  Illlt  IIIII  IIIII  IIIII  111 

llll  IIIII  IIIII  IIIII  IIIII  l|< 

•   III  I    I    I   .    I  I    •   I    I    I  IIIII  IIIII  III 


HM99«UJ       «(«0DO)O 


•>•••. 


s  ^aSf-HrH  s^ss  s-asoss  essssss 


575 


►J 

> 

0Q 
Q 

O 

H 
H 


O 


O 
QQ 

H 
O 

o 

QQ 


w 


8 


o 


i  i  iis^i  igs§§  tun  zf.fM  mm  mm 


888S8 ~ 8£888  88888  88888  88SS8  SS8885 

•   ■••a       ••«••      ••••»      •••■■       •••■•       •   ••••■ 

<«^t-4i^0»       aotttowo-*      eoooeoooeo      eoeoeoeoo       *~  <o  v>  "<*■ -*>      ^^r^^ec^ 


&mm  §iii§  g^igg  §ig§i  ggggs  urn. 

Hri        r-i 


9£8Jg!§  8888$  88888  8£88£  S8$£8  SSS8£ 

•  ■•••     •••■•    •••••     ••■•■     ■•»••    •■■•• 

eon^^v      ^■**eooo     60  00  00  09  00      oo^"««dio      to  ■«••*»•  ^r  ^»     •*•  <* *• <«• •«. 


S8§§§    S§8; 


S    88558  8    fsi* 


Si 


Kte8r*' 


0Q 


§ 


$9$$$  38888  33333  88888  S8SSS  SS888S 

•  •  •  •  •  ■••••  •■••■  •  •  9  •  •  ■  ••-••  •••••* 

eoeoeoeoeo      eoeoeoeoeo      oo  oo  oo  oo  so      eo  oo  oo  eo  eo      eoeoeoeoeo      cccoeoeoeeeo 


mn  §§a§§  nils  **m  ms. 


*: 


88888  89888  89898  88888  8SS88  8888$ 

eo  oo  eo  oo  oo   oo  eo  eo  oo  eo  oo  oo  so  eo  eo   eo  ft  eo  eo  eo   eo  eo  *r  eo*  oo   co  ■«*  e~  ec  co 


3 


!isa§E  Sf8Sil  siiii  £§§§§  isigg  igggii 


00 

H 

o 

H 

« 

H 

s 
5 

Q 


a 

p 


i 


H 

3 


09 

s 


8£988  88888  98£S8  83888  8S8S8  fe£6988 

eo  oo*  eo  to  -«  -*  eo  oo  •«•  ^  oo  oo  eo  oo  oo  eo"  eo  ^  ■<•  eo  eo  eo  eo  cc  <e>  oe*  eo'  eo'  eo'  ec  oo 


§*§!§     S§ 


li§   i; 


C« 


£9 

i«  eo 


o 

i 


5 


3888S    83338    88888    888SS    figggg    88S83S 

•    •    •    •    •        •••■■        •••••         •■•■■        •■■■•        •«*•«■ 

eoeoeoeoeo     eoeoeccooo     eoooeoooeo     eoeoeoeoeo     eoeoeoeoeo     eo  oo  m  ec  ec  eo 


§§!§§  Sli&S  ££§£§   SlaiS  §§§!§   §s§ii 


888££  ££888  88888  88888  £££8S  S8S99 

•     •      •     »     •  ••••*  •«•«•  ••■••  •«••■  *••»• 

ooeoooeooo     eoooeoooeo     eoooeoooeo      eoeoeoeoeo     eeeoececeo      eoeceeeoeo 


i§§  i§si§  £§§§§  iiig-i  P,r^  §siiii 


888£)S    8I38S8    £8ZZ$    8^8£8    8&^?,^    £,83.888 


•*  CO  oo  eo  oo 


©        C  O  p  us  >n        IQ  lA  ift  «j  Ifi         kT»OlClC< 

C-      P  t:  c  26  2*      *,*,*^r^      '♦jreooji 

C4        CN  e»  CN  W  OJ       CM  e>)  C4  CM  C<        CN  Cv  iO  ^»  ( 


981P 


S8888  8£££8  88888  88888  888^8  SiSS88 

«#*•<«*  oo  oo  eo     eoeocoeoeo      oceoeoeooo     ooooeoeoeo      oceo^^eo'     ^•^<«^'eo 


"SS9     Sii^ss     ^^S2SS"  99l£,SS     SS8IS^     £E9~!2R"ia 
SSS     SS22c*5S      ^^SSel     SScSSS     cS&gSg     &H8l»£S 


88888    88888    8SSS8    88888    S88S£    8 ^£^$8 

eoooeoooeo      eoeoeoeoeo      eoeooooooo     eoeo'eoeoeo      oooo'cotpia      eccoeoeo'^^* 


llilsi   l§illi  §ieHS  £§ISS  iil§i 


% 


£££{^£  £88«38  88888  8998S  8888^  £88  \ 

eo  eo  eo  oo  eo     eoooeoooeo      eoeoeoeoeo     eo  eo  eo  eo  ia      ^t>eoeoooeo     cc  oo  eo    • 


QO*A0*l        dOQOfi        CNiQCO       ■fiWdMOtC        <04lCOC        CONtOiQO 

F- P  2*<  K      cviKoSSK      e5"5«t-S     o^wSrt      s?oocodfi      SfiS^'tF 
nmmm      <>icM<nNc\i      Nmm$c^»o     t-oocSeViw      coojZc?n      «K<HcSe5K 


$.^^^.^.    $S^5.^    ^^g.8.s    ^.899^    8888^    8£S888 

co  co  eo  eo  eo      eoeoeoeoeo*      eo  eo  •*  eo  ■*»     ■<*  eo"  eo  co  co     oo*  eo  ■«<•  eo  eo     'oi'eoeoeoeoeo 


i 


0) 

Q 


hMW-*W       VhdDAO       i-4e»0»«* 


S    -r^^^S    "S^^Sg    K^SS*?;^    K&8388 


576 


I 


Q 

< 

< 


> 
GO 

Q 

O 

PES 

a 
as 

O! 

o 
as 

QtS 
O 

a 
o 

% 

02 

W 
O 

GO 


O 

H 

o 
z 

5 


GO 


O 

P 


3 


2! 


5? 


n 
w 

to 


5 


3SS3S   ISsiiS  £1333   83838  ^S3g3  §g§82 


33 

3 


tA^^OQCM         SeMO***^       8f-iO*-«         meOBb88       t*<o8eQlO        M«C6h 
.      .      a      .      ■  •••••  .      •     •      »     <  •      .      .      .      «  «••••  •      •      •      •      • 

cocoeoeooo      oocoooooeo      oosoooooco      eeeoeonM     eoeoooeoeo      eo  •••«••"*•* 

2MIS  T«9S"8  aiiaoiawiiifOiaMii' 


~  i 


•a 

S 


8  eo  8  «  eo oo8-*8oo 88$*-* «*•*■♦•*  CO      8"*8«00       09  lO  $  o  n»  »o 
,     .     .    *     •  .....  .....  .....  .....  •••••• 

cocooooooo      ooooooooio      weowecM      ooooooooeo     cooocooooo      eoeowwooco 


tMU   3iS§l  9fiS£S  3i§gg2  S3S2S  2SSS2* 


ia  •*-«-«  8      00888     us^^^to      ua-*lS5^i     8800800     8   \ *+*<*** 

■   •   •   •   •      •••••      •••••      »••••      ••■••      •«?_?_^#_* 

00  M  CO  A  M    00  #0  CO  CO  00   00  60  90  90  00    00  CO  00  CO  00   00  00  00  CO  00   00  00  BO  CO  CO  00 


§§n  saisss  sii^i  iEias  mm$  assss 


aooowt-t-      t»»t2i>o      i?fc-t-e»*-       >o3«DOO      «ouj»©*i      ©K)oaD© 
coeoooeoeo      ooooooooeo     coeoooeoeo       »oocoeoeo     oooocoeoeo      eocoooeooo 


k.  85 ' 


8< 


9        8>OiOQDO 


ggigg  siiis  §3§3$  §i^^  asasi  sissis 


83o     80880     08008     CO  00  00  00  8  00 


•      »      •      • 
*H        ^1  OQ  00  00  09        M00MC9COM 


Voooo    00888    «a8.ao    80S8 
«■•'■•■•«    ■««•««'«    »^«^^    ■.-.«-. 

8"3Wins!~ii5H""ftH»  siwiimi 


iA«M^a     om88<>     800000000     m^nmm     nnnhh     ihoooo  ; 

»w  ^  W  »^  w  ^  ~  ^"1      .      .  .     .      •      .      •  .....  •••..  ••».•• 

*****        00  O  »©'#'*        «*«       ^ll*       -**•*<«<•       <«<«•«•«<«    • 

8sni-ipiT~Sipi~i38»  8iiir'8i§pi 


«*«•*  *.ea.oS.  «s»«a  t.««a<M  80 

<**<«<«V       O0>»O'*'««        OOOOeD'***       -*«*-*<*«*       •«<« 


eoS     t~-«co8c4     800004     t~ioattOao 

...  •      ••••« 

*oato     ^i  ■*  o  *a  to  •* 


igigOiTis  iisii  §iii|  isps  pi 


OOOOO*     ^MHOft      Sn^oi-,     8aM«ae8      S  6  O  8  8      888 
&****       ****<X>       eo<«^>0^       ^t-«0<0<0       OUftioiQiO       *o>o-« 


.3 
Q 

w 

o 


~%mn  §$£§§  §s§si  siissi  ^§§1  pssn 


8008008       98oo8lO        *0o£*C0       8^008       NN©COH 

•41  <*  •« ^1  •*     iOio«*^i^t     ^i^i^i^^i     ^^f«cooo     oocoeooo 


OOOiH      oo9Sih8 
«o  ">•<  ^<  ^t -*  ^1 


• 

j  ' 

1 

r     1    1 

i  !  i  ' 

j 

j 

■ 
■ 

1 

•  1 
* 

1  1 

j  ■ 

• 

• 

1 

1  1 

M«eov-r  «v«o-o-o  gsfaaa"  tfsaarf  aasfsa"  s'fctfifrfa 


577 

ESTIMATED   MONTHLY  DISCHARGE   OP  OCTORARO   CREEK,  AT  ROW- 

LANDSVILLE,  MARYLAND. 

(Drainage  area,  217  square  miles.) 


MONTH. 


18%. 


November   22-3U. 
Dwember 


Discharge  in  Second- feet. 

i 

Runoff. 

i 

Maximum. 

Minimum. 

Mean. 

'Second-feet 
per  square 
1       mile. 

■■ 

Depth  in 
inches. 

540 
225 

146 

145 

^M    *■_    ^_ 

192 
158) 

1 

1             0.80 
1             0.73 

t 
i 

0.29 
0.84 

ssas=a»as  = 

January 

February,    

March,    

April,    

May 

June 

July,    

August      

September 

October,     

November,    

December 

The   your,    


2580  • 

155 

9150  , 

170 

500  • 

170 

2002 

170 

920 

170 

1270  1 

145 

520 

136 

000 

130 

170 

180 

170  i 

130 

1846  i 

155 

820 

185 

0150 


829  ] 
1021  < 
280  * 
370  , 
321  ! 
222  ' 
192  i 
180  ' 
130 
141 
298 
275 


1.52 

1.75 

4.71 

4.90 

1.06 

1.22* 

1.71 

1.91 

1.48 

1.71 

1.02 

1.14 

.88 

1.01 

.86 

.99 

.03 

.70 

.05 

.76 

1.37 

1.53 

1.27 

1.46 

130  , 


310 


1W« 

January,    

February 

March 

April 

May 

June,    

July 

August 

September.    

October,   

November 

December 

The  year,    


1.43 


19.07 


705 

220 

306 

1.41 

1.63 

985  , 

220 

325 

1.50  I 

1.56 

985  ' 

245 

315 

1.45 

1.67 

685 

245 

822 

1.48  ! 

1.65 

1070  ' 

300 

523 

2.41  , 

2.78 

562  ' 

220 

282 

1.30  ; 

1.46 

375 

200 

230 

1.06  . 

1.22 

1087 : 

200 

415 

1.91  1 

2.20 

480  | 

180 

243 

1.12  1 

1.25 

975  ■ 

200 

226 

1.04  ! 

1.20 

1605 

220 

650 

8.00  1 

8.35 

3320  i 

245 

951 

'       4-ffli 

5.05 

3320 

180 

399 

1.84 

25.01 

1809. 

January,    _ 

February 

March,    

April 

May 

June 

July 

August,     

September.    


1470  : 
1952 
2087  I 

960 

f25 

845  | 

?45  I 

960 
1470 


225 
325 
286 
345 

305 
185 
130 
120 
102 


642 
822 
763 
508 
388 
264 
188 
181 
262 


2.96 
3.79 
8.52 
2.34 
1.79 
1.17 
0.87 
0.83 
1.21 


3.41 
3.  ft) 
4.06 
2.61 
2.06 
1.81 
1.00 
0.95 
1.83 


I 

I 
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DEER  CREEK. 


DESCRIPTION  OF  BASIN. 

Deer  Creek  rises  in  the  southern  part  of  York  County,  Penna.,  and 
flows  in  a  generally  southeasterly  direction  into  the  Susquehanna 
River,  near  Stafford,  Harford  County,  Md.  It  is  about  35  miles 
long  and  drains  an  area  of  128  square  miles,  28  square  miles  of  which 
lie  in  Pennsylvania.  The  elevation  of  its  source  is  850  feet  above 
sea  level,  while  at  its  mouth  it  is  20  feet.  Its  course  lies  in  a  nar- 
row valley  ranging  from  100  to  300  feet  below  a  rolling  plateau  area, 
well  covered  with  farms.  There  are  numerous  small  tributaries,  the 
largest  of  which  are  Little  Deer,  Falling  Branch  and)  Big  Branch 
Creeks,  the  latter  two  of  which  lie  in  Pennsylvania. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to  40 
inches. 

The  discharge  of  this  stream  was  measured  from  December  14th, 
1904,  to  March  31st,  1909,  at  Churchville,  Md. 


SUSQUEHANNA  BASIN— STATION  NO.  28 


DEEE  CBEEK  AT  CHURCHVILLE,  MD. 


DESCRIPTION  OP  STATION. 

This  station,  established  December  14th,  1904,  by  the  United 
States  Geological  Survey,  was  located  at  the  highway  bridge  about 
three  miles  north  of  Churchville,  Md.,  on  the  Deer  Creek  Road.  This 
station  was  discontinued  March  31st,  1909. 

The  channel  is  straight  for  500  feet  above  and  below  the  station. 
The  bed  is  generally  smooth  and  is  composed  of  sand  and  a  few 
boulders  and  is  practically  permanent.  There  is  a  good  velocity  at 
all  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge,  initial  point  for  soundings  being  on  the  right  bank  at  the 
end  of  the  inclined  end  posts,  downstream  side  of  the  bridge. 

A  standard  chain  gage  is  attached  to  the  bridge.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  15.20  feet.      The 
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gage  is  read  twice  daily.  Bench  mark  No.  1  is  a  chiselled  square 
011  the  downstream  end  of  the  right  abutment,  elevation,  14.10  feet. 
Bench  mark  No.  2  is  top  of  eyebar  of  bottom  chord  in  middle  of 
second  panel  from  the  right  bank,  elevation,  14.68  feet. 

The  discharge  is  often  affected  by  ice  during  the  winter  period. 

During  the  operation  of  this  station  six  discharge  measurements 
were  made. 

The  following  data  has  been  furnished  by  the  United  States  Geo- 
logical Survey: 


DISCHARGE    MEASUREMENTS   OF    DEER   CREEK,    AT   CHURCHVILLE, 

MARYLAND. 

(Drainage  area,  HI  square  miles.) 


d 

o 

• 

No. 

Date. 

Hydrographer. 

• 

tx 

w 

o 

4* 
•3 

O 

"3 

► 

■ 

fiX 

OS 

Remarks. 

4» 

•ft 

ma 

s 

■s 

* 

3 

3 

•ft 

O 

CD 

1904. 
I.     Not.      8,   G rover.  - 


1906. 

2.   June      28,    Grover  &  Lyman, 

S.   Nov.        2,    Harley, 

1906. 

4.  Mar.      17,  FoDanabee    and    Hen- 

shaw, 

5.  Mar.      90,    Henshaw, 

6.  April      10,   Henahaw, 


Ft. 

Feet. 

*q.    ft. 

per 
see. 

Feet. 

Sec. -ft. 

7< 

86 

0.85 

1.48 

78 

8!.' 

170 

1.22 

2.06 

208 

89 

150 

o.r> 

1.81 

119 

91 

185 

1.26 

2.20 

288 

91 

219 

1.74 

2.54 

880 

92 

282 

2.47 

8.11 
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DISCHARGE  TABLE  FOR  DEER  CREEK,  AT  CHURCHVILLE,  MARY- 
LAND. FROM  1904  TO  1908. 


£ 

o 


■ 

• 

• 

! 

1 

• 

*» 

•*» 

4» 

4* 

fiX 

X3 

A 

fiX 

9 

C4 

«j 

t» 

• 

09 

-ee 

•j 

ee 

to 

2 

?• 

"3 

J* 

"3 

ee 

"3 

as 

& 

A 

OS 

fiX 

as 

fiX 

fiX 

9 

€ 

^ 

« 

fiX 

P 

fiX 

9 

s 

C4 

08 

CO 

9 

as 

S 

P 

o 

p 

O 

Q 

o 

O 

a 

& 
1 

5 


Feet. 

1.50 
.60 
.70 
.80 
.90 

2.00 
.10 
.20 
.80 
.40 


Sec. 'ft. 
72 
87 
105 
126 
150 
178 
209 
242 
277 
815 


1 

Feet. 

Sec.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

.50 

855 

.50 

920 

.00 

1710 

.60 

.60 

400 

.60 

990 

.60 

1800 

.60 

.70 

445 

.70 

1060 

.70 

1890 

.70 

.80 

495 

.80 

1185 

.80 

1985 

.80 

1            .90 

560 

.90 

1210 
•A290 

.90 

2060! 

.90 

j         8.00 

605 

4.00 

6.00 

2180! 

6.00 

.10 

665 

.10 

1870 

.10 

2280  ' 

7.00 

.20 

725 

.20 

14*0 

.20 

2880, 

8.00 

1           .80 

790 

.80 

1585  1 

.80 

2480  ' 

9.00 

1            .40 

855 

.40 

1620  1 

.40 

2500' 

10.00 

Sec.-ft. 
2700 
2810 
2920 
8060 
8145 
8260 
4460 
6760 
7060 
8460 


Note:— The  above  table  la  not  applicable  lor  Ice  or  obstructed  channel  conditions.  Tt  la  baaed 
on  six  discharge  measurements  made  during  1904-1906  and  la  well  defined  between  gage  heights 
1.S  and  8.5  feet. 
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DISCHARGE  TABLE  FOK  OCTORARO  CREEK,  AT  ROWLANDSVILLE, 

MARYLAND,  FOR  1897. 


St 
JO 

8 


g 


JO 

3 

3 


Feet.    ' 

OBC."Iv. 

2.70  . 

125   ! 

.80  ' 

180 

.90  , 

185 

3.00  i 

145 

.10; 

155 

.20 

170 

.80 

185 

.40 

210 

Feet. 
.iO 
.60 
.70 
.80 
.00 
4.00 
.20 
.40 


v 

•8 


• 

I 

• 

• 

** 

4* 

*J 

JZ 

S3 

A 

bl 

si 

to 

• 

to 

ss 

6 

• 

to 

Si 
o 

5 

-r 

& 

v. 

a 

v. 

a 

»     1 

a 

3 

c 

<3 
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ESTIMATED   MONTHLY   DISCHARGE   OP  OCTORARO   CREEK,  AT  ROW- 

LANDSVILLE,  MARYLAND. 

(Drainage  area.  217  square  miles.) 


Discharge  in  Second-feet. 


Run-off. 


MONTH. 


Maximum. 


i 


Second-feet 
Minimum.'     Mean.       per  square 


I 


mile. 


November   :«-:>U. 
Dwember 


18%. 


540 
225 


145 

145 


198 
15ft 


0.89 
0.73 


Depth  in 
Inches. 


0.29 
0.84 


l 


lSf»7, 

January 

February 

March.    . ....... 

April, 

May,    

June,    

July 

August.     

September 

October,     

November,     

December 

The  your,    


2580 

155 

(050  ; 

170 

500  . 

170 

2002 

170 

920  ' 

170 

1270  l 

145 

520 

196 

980 

190 

170  . 

190 

170  ! 

190 

1846  , 

155 

820 

185 

829 
1021 
280 
870 
321 
222 
19B 
180 
198 
141 


6150 


190 


275 
310 


1.52 

4.71 

1.06 

1.71 

1.48 

1.02 

.88 

.86 

.63 

.65 

1.87 

1.27 


1.75 

4.90 

1.22* 

1.91 

1.71 

1.14 

1.01 

.99 

.70 

.75 

1.53 

1.46 


1.43 


19.07 


1W8. 

January 

February 

March 

April 

May. 

Jane,    _ 

July 

August 

September.    

October 

November ,    

December \ 

i 

The   yenr,    


705 

220 

306 

1.41  , 

1.68 

985 

220 

325 

1.50 

1.58 

985 

245  ; 

315 

1.45 

1.67 

585 

246 

322 

1.48 

1.66 

1070  ' 

300 

523 

2.41 

2.78 

662 

220 

282 

1.80 

1.45 

375 

200  , 

280 

1.06  ; 

1.22 

1687  , 

200 

415 

1.91  1 

2.20 

480  ; 

180  , 

243 

1.12 

1.25 

975  ' 

200  ; 

225 

1.04  ; 

1.20 

1606 

220  { 

650 

3.00  • 

8.35 

3320 

245  , 

961 

4.38  , 

6.05 

3320 

180 

tWlr 

i 
1.84 

23.01 

January,    

1890. 

1470 

February,    .. 

1052 

March,    

April 

May 

July 

T45 

August,     

060 

September 

ii7n 

225  > 

325 

286 

945 
305 
185 
130 
120 
102 


642 
822 
763 
508 
388 
254 
188 
181 
262 


2.96 
3.79 
3.62 
2.34 
1.79 
1.17 
0.87 
0.83 
1.21 


3.41 
3.95 
4.06 
2.61 
2.06 
1.81 
1.00 
0.95 
1.85 
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ESTIMATED    MONTHLY    DISCHARGE    OF   DEER    CREEK,   AT    CHURCH- 

VILLE,  MARYLAND. 

(Drainage  area,  HI  square  miles.) 


Discbarge  In  Second-feet. 


Run-off. 


MONTH. 


i 


Maximum. !  Minimum.  I     Mean. 


Second-feet 
per  square ;  Depth  In 
mile.  indies. 


January,   . 
February, 
March,    ... 

April 

May 

June,   

July 

August,    .. 
September, 
October,    . 
November, 
December. 


11907. 


The    year. 


606... 

* 
i 
i 

240 

1.70 

1.96 

i 

180 
394 

1.28 
2.79 

1.38 

1330 

178 

3.22 

445 

164 

204 

1.45 

1.68 

445 

145 

183 

1.30 

1.50 

758 

126 

'200 

1.42 

1.58 

323 

105 

142 

1.01 

1.16 

TOO 

106 

156 

1.11 

1.28 

2650 

87 

272 

1.98 

2.15 

296 

126 

166 

1.18 

1.36 

1620 

150 

872 

2.64 

2.94 

1610 

1SR 

420 

2.98 

9.44 

2650 

87! 

244 

1.73 

23.54 

_  ->  .     _    .  -. 

m=-  —-  ="  *-~  ™ 

— - ==  ^ ==  =  — — 

aasaas 

•1008, 

January,  

February.    

March 

April 

May 

June,   

July,    

August.    

September 

October 

November,    

Pfcembcr 

The   year,    


1540 

242 

388 

2.72 

3.14 

8460 

718 

5.08 

5.48 

790 

277 

379 

2.69 

3.10 

378 

178 

249 

1.77 

1.98 

2480 

164 

359 

2.55 

2.94 

270 

105 

145 

1.03 

1.15 

42*> 

W) 

274 

1.94 

2.24 

2200 

80 

189 

1.34 

1.54 

4f).i 

87 

110 

.780 

.87 

2480 

8fl 

192 

1.36 

1.57 

194 

87 

119 

.844 

.94 

285 

105! 

142 

1.01 

1.16 

8460 

80 

272 

1.93 

26.11 

^ 

_  _ 

_  _                _ 

—     — «     —     —                 H     _ 

— ~m    —  «—     -. 

i«/y.  , 

January, 

February 

March,    ._ 


561 

126 

206 

1.45 

1.67 

842 

126 

281 

1.99 

2.07 

605 

178 

339 

2.40 

2.77 

{Discharge  during  the  frozen  period  of  1907  estimated  on  the  basis  of  cllmatological  reports 
and  Intercomparison  of  data  on  stream  flow  collected  at  Eastern  Maryland  stations:  Discharge 
January  24  to  31,  1907—142  second- feet. 

•Discharge  during  the  frozen  period  of  1908  estimated  on  the  basts  of  cllmatological  reports 
and  Intercomparison  of  data  on  stream  flow  collected  at  Eastern  Maryland  stations:  discharge 
February  8  to  13,  1908—812  second-feet. 


POTOMAC  BASIN. 


(587) 


(588) 


589 


WEST  BRANCH  OF  LITTLE  ANTIETAM  CREEK. 


DESCRIPTION  OF  BASIN. 

The  West  Branch  of  Little  Antietam  Creek  rises  in  many  springs 
and  mountain  streams  in  Quincy  township,  Frank] in  county,  and 
flows  in  a  general  southerly  direction  to  its  junction  with  the  East 
Branch,  about  one-half  mile  below  the  state  line  in  Maryland.  Its 
drainage  area  in  Pennsylvania  is  44  square  miles,  while  its  total 
length  is  approximately  12  miles.  Its  course  is  through  an  agricul- 
tural region,  the  hill®  bordering  the  valley  being  heavily  timbered. 
There  are  but  few  tributaries ;  those  entering  from  the  west  draining  a 
limestone  area.  In  its  watershed  are  many  small  towns  and  villages, 
the  largest  of  which  is  Waynesboro,  which  receives  part  of  its 
domestic  water  supply  from  the  creek. 

The  mean  annual  precipitation  over  this  watershed  is  from  35 
to  40  inches. 

The  discharge  of  this  stream'  has  been  measured  over  a  concrete 
weir  since  May  1st,  1909,  at  Mont  Alto,  by  the  Pennsylvania  State 
Forestry  Academy,  about  two  miles  below  its  source. 


POTOMAC  BASIN— STATION  NO.  1. 


WEST  BRANCH  OF  LITTLE  ANTIETAM  CREEK  AT  MONT 

ALTO. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Pennsylvania  State  Forestry 
Academy  on  May  1st,  1909,  and  consists  of  a  concrete  weir  located 
about  one  mile  above  the  Academy  buildings,  on  State  land.  This 
weir  is  of  the  sharp  crested  type  with  end  contractions,  being  5.98 
feet  wide  across  the  crest  at  the  bottom  and  6.05  feet  wide  at  the 
top.  The  sides  are  1.64  feet  high  and  the  crest  is  not  level,  the  west 
end  being  .01  of  a  foot  lower  than  the  right.     The  hook  gage  is 

41 
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placed  about  three  feet  upstream  from  the  right  end  and  is  read  to 
thousandths.  Floods  overflow  the  weir  but  once  or  twice  yearly,  the 
ordinary  high  water  being  about  1.5  feet  over  the  crest.  To  all  ap- 
pearances there  is  no  leakage  through  the  concrete  or  under  it. 

The  weir  is  read  on  an  average  of  twice  daily  by  the  Forestry 
Academy  students,  except  during  vacation  periods. 

Water  is  pumped  from  the  stream  above  the  weir  by  the  system 
which  supplies  the  State  Health  Department,  Mont  Alto  Sanitarium, 
and  is,  also,  lead,  by  a  6  inch  pipe,  from  a  point  a  short  distance  above 
the  weir  to  the  Academy  buildings.  No  records  are  obtainable  of 
the  amount  thus  used  by  the  latter  supply,  but  the  supply  pumped 
to  the  Sanitarium  averaged  37,000  gallons  daily  during  the  year  1911, 
or  at  the  rate  of  .057  cubic  feet  per  second. 


DISCHARGE  TABLE  FOR  WEST   BRANCH  LITTLE  ANTIETAM  CREEK, 
AT  MONT  ALTO,  FRANKLIN  COUNTY,  FROM  MAY  1,  1909. 
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Feet. 

See.-ft. 

Feet. 

Sec. -ft. 

Feet. 

See.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

0.00 

0.00 

0.81 

8.89 

0.62  | 

9.68 

0.98 

17.88 

1.22 

25.98 

0.01 

0.06 

0.32 

3.66 

0.68 

9.77 

0.94 

17.65 

1.28  ! 

28.23 

0.02 

0.10 

0.88  i 

8.73 

0.64 

10.01 

0.96 

17.98 

1.34  ' 

26.54 

0.08 

0.16 

0.84  : 

8.90 

0.65 

10.25 

0.96 

18.21 

1.26  ; 

26.85 

0.04 

0.20 

0.86 

4.07 

0.66 

10.49 

0.97 

18.49 

1.26 

27.16 

0.05 

0.20 

0.86 

4.24 

0.67 

10.73 

0.98 

18.77 

1.27 

27.47 

0.06 

0.82 

0.37 

4.42 

0.68 

10.97 

0.99 

19.06 

1.28 

27.78 

0.07 

0.89 

0.88 

4.60 

0.69 

11.21 

1.00 

19.88 

1.29 

28.09 

0.08 

0.48 

0.89  ! 

4.78 

0.70 

11.46 

1.01 

19.68 

1.80 

28.41 

0.09 

0.64 

0.40 

4.96 

0.71 

11.69 

1.02 

19.91 

1.81 

28.73 

0.10 

0.88 

0.41 

5.14 

0.72 

11.94 

1.08 

20.20 

1.82 

29.05 

0.11 

0.72 

0.42 

5.88 

0.78 

12.19 

1.04 

20.49 

1.88 

29.38 

0.12 

0.82 

0.43 

5.62 

0.74 

12.44 

1.05 

20.78 

1.84 

29.71 

0.13 

0.92 

0.44 

5.71 

0.78 

12.69 

1.08 

21.07 

1.86 

80.04 

0.14 

1.88 

0.45 

5.90 

0.76 

12.94 

1.07 

21.86 

1.86 

80.37 

0.15 

1.16 

0.46 

6.10 

0.77 

18.19 

1.08 

21.65 

1.87 

80.70 

0.10 

1.27 

0.47 

6.80 

0.78 

18.44 

1.09 

21.94 

1.88 

81.03 

0.17 

1.88 

0.48 

6.60 

0.79 

13.69 

1.10 

22.28 

1.89 

31.38 

0.18 

1.81 

0.49 

6.70 

0.80 

18.94 

l.U 

22.58 

1.40 

81.70 

0.19 

1.88 

0.50 

6.91 

0.81 

14.20 

1.12 

22.88 

1.41 

82.04 

0.20 

1.78 

0.51 

7.12 

0.8B 

14.46 

1.13 

28.18 

1.48 

88.88 

0.21 

1.89 

0.52 

7.83 

0.88 

14.72 

1.14 

28.44 

1.48 

82.72 

0.22 

2.02 

0.63 

7.54 

0.84 

14.98 

1.16 

26.76 

1.44 

88.06 

0.88 

2.18 

0.54 

7.75 

0.86 

15.24 

1.16 

24.06 

1.46 

88.40 

0.24 

2.80 

0.66 

7.98 

0.86 

15.60 

1.17 

84.87 

1.46 

88.75 

0.28 

2.44 

0.66 

8.18 

O.fifiT 

15.76 

1.18 

24.68 

1.47 

84.10 

0.80 

2.89 

0.87 

8.40 

0.88 

1        16.03 

1.19 

24.99 

1.48 

84.45 

0.27 

2.76 

0.68 

8.62 

0.89 

10.80 

1.20 

26.30 

1.49 

84.80 

0.28 

2.91 

0.69 

8.84 

0.90 

16.67 

1.21 

25.61 

1.60 

88.15 

0.29 

8.07 

0.60 

9.06 

0.91 

16.84 

0.80 

8.28 

0.61 

9.29 

0.92 

17.11 

. 
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ESTIMATED   MONTHLY  DISCHARGE   OF  W.    BR.     LITTLE     ANTIETAM 

CREEK,  AT  MONT  ALTO,  FRANKLIN  COUNTY, 

(Drainage  area  8.5  square  miles.) 


MONTH. 


a  1909. 

May 

June,    

July 

September.   

October,    

November 


1910. 

January,  4-81 

February 

March, 

April 

May 

June,    

July — 

August     - . 

September — 

October 

November,    

December.   

The  period,  .... 


Discharge  in  Second-feet. 


Maximum. 


8.29 
18.82 
2.09 
1.61 
2.13 
1.06 


15.29 

12.44 

11.57 

26.00 

9.58 

87.40 

4.04 

2.87 

2.02 

1.49 

1.09 

1.01 


87.40 


January  8-81, 
February.    .. 

March,    

April 

May 

June, 

July,    

October,    .... 
November,  ... 


b!911. 


6.10 
3.48 
5.62 
8.96 
7.44 
4.96 
9.16 
19.05 
3.59 


Minimum. 


2.99 

2.16 

.54 

.77 

.92 


0.94 

1.17 

2.16 

1.68 

2.75 

2.88 

1.05 

.92 

.82 

.65 

.54 

.45 


.45 


1.08 

1.51 

2.02 

3.48 

1.15 

1.39 

.74 

.68 

.05 


Mean. 


4.61 
4.79 
1.22 
1.04 
1.04 
.97 


2.88 

4.25 

4.64 

6.43 

4.44 

10.18 

2.89 

1.82 

1.10 

.86 

.82 

.76 


8.84 


1.92 
2.52 
3.27 
6.28 
8.10 
2.33 
1.86 

1.51 
2.41 


Run-off. 


Second-feet 
per  square 
mile. 


Depth  in 
inches. 


1.82 
1.87 
.849 
.297 
.297 
.277 


0.823 
1.21 
1.88 
1.84 
1.27 
2.89 
6.88 
.877 
.814 
.246 
.?C4  : 
.217  « 


1.522 
1.529 
.403 
.332 
.842 
.909 


0.867 

1.260 

1.G38 

2.058 

1.464 

3,224 

7.87 

.435 

.860 

.281 

.261 

.250 


.968 


0.549 
.720 
.984 

1.70 
.886 
.686 

.-^ 

.481 
.fl89 


12.758 


0.! 

.750 

1.077 

1.997 

1.022 

.743 

.445 

.497 
.769 


a  August  10-81,  and  December  16-81,  no  readings.    Vacation. 

b  January  1-2;  August  18-8eptember  12,  and  December  16-81,  no  readings. 


Vacation. 
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ANTIETAM   CRKHK. 


DESCRIPTION  OF  BASIN. 

Antietain  Creek  rises  in  the  western  part  of  Maryland,  and  flows 
in  a  southerly  direction  to  its  mouth  in  the  Potomac  River,  ten  miles 
above  Harper's  Ferry,  Md.  It  flows  through  a  rolling,  fertile  valley, 
which  is  highly  cultivated ;  the  bordering  hills  being  heavily  timbered 
and  sparsely  inhabited.  Its  principal  tributary  is  Little  Antietam 
Greek,  which  enters  it  from  the  northeast  near  Antietam,  Md.,  and 
is  formed  by  the  confluence  of  the  East  and  West  Branches.  The  East 
Branch  rises  in  the  northeastern  part  of  Quincy  Township,  Franklin 
County,  Penna.,  and  flows  in  a  southwesterly  direction  to  its  junction 
with  the  West  Branch,  one-half  mile  below  the  state  line.  The  West 
Branch  rises  in  South  Mountain,  in  the  northern  part  of  Quincy 
Township,  Franklin  County,  Penna.,  and  flows  in  a  general  southerly 
direction  to  its  confluence  with  the  East  Branch.  The  drainage  area, 
to  the  west  of  the  West  Branch,  is  a  limestone  region.  The  drainage 
area  of  the  East  and  West  Branches  are  53  and  44  square  miles  re- 
spectively. The  largest  town  in  the  watershed,  in  Pennsylvania, 
is  Waynesboro,  which  receives  part  of  its  domestic  water  supply  from 
the  West  Branch  of  Little  Antietam  Creek.  There  are  a  few  small 
mills  operated  by  water  power  on  its  tributaries. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to 
45  inches. 

The  discharge  of  this  creek  was  measured  near  Sharpsburg,  Md., 
from  June  24th,  1897,  to  August  26th,  1905. 


POTOMAC  BASIN— STATION  NO.  2. 


ANTIETAM  CREEK  NEAR  SHARPSBURG,  MD. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  June  24th,  1897,  by  the  United 
States  Geological  Survey  and  was  discontinued  August  26th,  1905. 
It  was  located  a  few  hundred  feet  below  the  bridge  on  the  toll  road 
from  Sharpsburg  to  Keedysville,  Md. 

The  channel  is  straight  for  300  feet  above  and  below  the  station.  It 
has  a  width,  at  ordinary  stages,  of  about  90  feet  and  is  shallow  and 
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unobstructed.  There  is  a  good  measurable  velocity  at  all  stages.  The 
right  bank  is  low  and  liable  to  overflow;  the  left  bank  is  high 
and  rocky;  both  are  fringed  with  trees.  The  bed  of  the  stream  is 
composed  of  gravel,  is  free  from  vegetation,  and  is  permanent.  There 
is  but  one  channel  at  all  stages. 

Discharge  measurements  were  made  from  a  steel-wire  cable,  which 
was  supported  by  the  forks  of  a  sycamore  tree  on  each  bank  and 
was  anchored  to  timbers  set  in  the  ground.  The  initial  point  for 
soundings  was  a  staple  in  the  tree  on  the  left  bank. 

The  gage  was  a  vertical  rod  driven  into  the  gravel  of  the  stream 
bed  and  spiked  to  a  tree  on  the  left  bank  near  the  cable.  The  bench 
mark  was  a  copper  bolt  set  in  a  ledge  of  rock  on  the  left  bank  at 
a  point  about  125  feet  above  the  cable;  elevation,  16.34  feet  above 
gage  datum.  It  was  read  once  each  day  by  Charles  E.  Hammond,  toll 
collector. 

The  flow  is  probably  affected,  to  a  greater  or  less  extent,  by  ice 
conditions. 

During  the  operation  of  this  station  18  discharge  measurements 
were  made. 

The  following  data  have  been  furnished  by  the  United  States 
Geological  Survey: 


DISCHARGE  MEASUREMENTS  OF  ANTIETAM  CREEK,  AT  SHARPSBURG. 

MARYLAND. 

(Drainage  area  295  square  miles.) 


• 

5 

No. 

Date. 

Hydrographer. 

5 

m 

Remarks. 

• 

© 

s 

Feet.  Sec 

! 
.-ft.' 

l.  ;  June 

u. 

U. 

s. 

O. 

O • y      «••»••• •«» 

2.00 

261 

2.  I  July 

2. 

do 

2.06 

240 

8.  !  Sept. 

8. 

do 

1.00 

122 

4.  i  Oct. 

12, 

do 

1.70 

120 

Measurement     made    near 

mouth    of 

i 

I 

stream . 

1898. 

< 

6.  .  Jan. 

24, 

do 

».70: 

427 

8.  !  Aug. 

10. 

do 

8.50 

881 

1880. 

1 

7.  '  Jan. 

27, 

Paul, 

2.80 
2.00 

406 

418 

8.  !  May 

do 

9.  :  Sept. 

5. 

do 

1.00] 

118 

1900. 

i 

10.  I  June 

28, 

TJ. 

8. 

G 

•        0.   ,         ......  .._ 

1.80 

18>{ 

11. 

8ept. 

10. 

do 

1.77 

181, 

1901. 

, 

l 

i 

12. 

July 

80, 

do 

1.90 

185. 

18. 

Dec. 

28, 

do 

2.20 

205 

• 
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DISCHARGE    MEASUREMBNTS    OF    ANTTETAM    CREEK,    AT    SHARPS- 

BURG,  MARYLAND.— (Continued). 
(Drainage  area  295  square  mile*). 


No. 


Date. 


i 


3 

s 


Remarks, 


14. 


16. 


17. 
18. 


Sept.    1. 

1008. 
Mar.   13, 
Sept.    4, 

1904. 
July     1, 
July    11, 


Paul,    .. 

Murphy, 
Paul,    .. 


U.  S.  G.  8., 
do 


Feet. 

See.-it. 

1.70 

126 

3.06 
2.13 

£84 

284 

1.J9 
1.79 

168 
150 

DISCHARGE  TABLE  FOR  ANTIETAM  CREEK,  AT    SHARPSBURG,    MD., 

FROM  JUNE  24,  1897,  TO  AUGUST  25,  1906. 


« 


■ 

• 

• 

4» 

«* 

♦» 

4» 

• 

i 

« 

• 

s 

o 

« 

2 

8 

s 

a 

8 

Feet. 

Sec.-tt. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-tt. 

jreec. 

8ee.-tt. 

1.80 

60 

.20 

662 

.10 

1820 

7.00 

8296 

.80 

4990 

.40 

74 

.30 

701 

.20 

1890 

.10 

8880 

.90 

5090 

.50 

91 

.40 

752 

.80 

1900 

.20 

8470 

9.00 

5196 

.60 

110 

.60 

806 

.40 

2080 

.39 

86M 

.10 

5800 

.70 

181 

.60 

860 

.60 

2106 

.40 

8660 

.20 

6406 

.80 

168 

.70 

916 

.60 

2180 

.50 

8740 

.80 

5610 

.90 

177 

.80 

976 

.70 

gyfift 

.60 

8880 

.40 

5016 

2.00 

208 

.90 

1036 

.80 

2380 

.70 

8980 

.50 

672a 

.10 

281 

4.00 

1006 

.90 

2406 

.80 

4016 

.60 

6880 

.20 

201 

.10 

1166 

6.00 

2480 

.90 

4110 

.70 

8940 

.80 

208 

.20 

1216 

.10 

2666 

8.00 

4206 

.80 

6060 

.40 

887 

.30 

1280 

.20 

2686 

.10 

4800 

.90 

6160 

.50 

862 

.40 

1845 

.80 

2716 

.20 

4896 

10.00 

6270 

.60 

809 

.60 

1410 

.40 

2796 

.80 

4490 

.10 

6880 

.70 

487 

.60 

1476 

.60 

2876 

.40 

4690 

.20 

0100 

.80 

476 

.70 

1640 

.60 

2956 

.50 

4690 

.30 

6606 

.90 

617 

.80 

1610 

.70 

8010 

.60 

4790 

.40 

6720 

8.00 

660 

.90 

1680 

.80 

3126 

.70 

4890 

.60 

6BB6 

.10 

606 

5.00 

J         1750 

.90 

3210 

Note:— This  table  ie  strictly  applicable  only  for  open-channel  conditions.  It  is  based  on 
discharge  measurements  made  during  1897-1904.  It  ie  well  defined  between  rage  heights  1.7  and 
8.5  feet.  Estimates  above  8.5  feet  and  below  1.7  feet  are  based  on  the  extension  of  the  area 
and  velocity  curves.  Overflow  at  this  section  begins  at  about  gage  height  6.0  feet.  It  was 
assumed  to  amount  to  800  second-feet  at  gage  height  10.0  feet,  or  a  mean  velocity  in  the 
overflow  portion  of  about  one-half  the  velocity  in  the  main  channel. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  ANTIETAM  CREEK. 

AT  SHARPSBURG,  MD. 


1897. 

JULY. 

AUG. 

1 

SEPT. 

OCT. 

NOV. 

DSO. 

Diy. 

GH 

Dto. 

G  H 

Dto. 

i 

!   GH 

Dii. 

GH 

Die. 

GH 

Dii. 

GH 

Dii. 

1. _ 

1.9 

2.1 

1.86 

1.7 

1.76 

1.8 
1.7 
1.7 
1.7 
1.7 

1.66 

1.76 

1.96 

1.8 

1.8 

1.8 

1.76 

1.7 

1.76) 

1.76 

1.85 

1.851 

1.7 

1.7 

1.5© 

1.06 

1.76 

1.8 

1.86 

1.8 

1.7 

177 
281 
106 
181 
142 

168 
181 
181 
181 
181 

100 
142 
190 
168 

763 

168 
142 
181 
142 

142 

105 
105 
181 
181 
100 

120 
142 
168 
105 
163 
131 

1.5 

1.7 

1.7 

1.76 

1.6 

1.7 
1.7 
1.6 
1.4 
1.7 

1.9 

1.85 

1.0 

1.7 

2.45 

1.9 
1.8 
1.7 
1.8 
1.6 

1.6 
1.65 

1.0 

8.0 
2.9 

2.0 

1.75 

1.7 

1.55 

1.8 

1.7 

91 
131 
181 
142 
110 

181 

181 

91 

74 

181 

177 
105 
110 
181 
844 

177 
168 
181 
110 
91 

91 
109 
110 
600 

517 

208 
142 
181 
100 
15* 
181 

1.7 
1.7 
1.6 
1.0 

1.5 

1.7 

1.7 

1.0 

1.05 

1.0 

1.0 
1.6 
1.4 
1.5 
1.0 

1.7 
1.0 
1.0 
1.0 
1.5 

1.0 
1.0 
1.7 

1.9 
1.8 

1.5 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  ANTIETAM  CREEK 

AT  SHARPSBURG,   MD. 
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91 
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142 

Note:— Ice  conditions  during1  January,  1904,  no  corrections  made  in  estimates, 
lee  carried  gage  away  January  28,  1904;  re-e*tabK:hed  July  12,  1904. 
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ESTIMATED   MONTHLY   DISCHARGE   OF   ANTIETAM   CREEK   AT 

SHARPSBURG,  MD. 

(Drainage  Area  Mo  Square  Miles.) 


MONTH. 


Discbarge  in  Second- ftet. 


Maximum. 


Minimum. 


1897. 

July 

August,    

September 

October,    

November 

December 


231 
560 
177 
168 
487 


100 
74 
74 
74 
74 

110 


January,  - 
February, 
March,    ... 

April 

May.    -♦.. 
June 

July 

August,    .. 
September, 
October.  .. 
November, 
December, 


1896. 


628 
517 
675 
470 
678 
327 
261 

1799 
281 
*»17 
390 

4015 


91 
203 
208 
281 
206 
153 
181 
153 
181 

91 
181 
208 


The  year. 


4015  . 


91 


January,   - 
February, 
Marcb,    ... 

April 

May 

June 

July,   

August,    .. 
September, 
October,    . 
November, 
December, 


1899. 


2090 
1610 
752 
517 
945 
246 
778 
296 
156 
827 
418 


The   year, 


2060 


January,   . 
February, 
March,    ... 

April 

May 

June,   

July 

August.    .. 
September, 
October,    . 
November. 
December, 


81900. 


899 

327 

560 

327 

261 

203 

110 

110 

110 

74 

91 

91 


Mean. 


146 
161 
114 
109 
140 
210 


Bun-off. 


8eeond-feet| 
per  square   Depth  in 
mile.  Inches. 


.495 
.546 


571 


.475 
.712 


.481 
.425 
.580 
.$81 


803 
302 
812 
816 
875 
226 
159 


167 

200 
249 
598 


74 


The   year. 


862 

1185 

975 

862 

005 
300 
203  ] 
203  ' 

158  ' 
217 
.<W2  I 
327  i 


91 

91 

277 

208 

158 

181 

74 

74 

59 

59 

74 

59 


1185 


59 


529 
682 
897 
483 
358 
817 
169 
200 
160 
109 
144 
188 


849 


169 

972 
48? 
291 
222 
181 
115 
112 
92 
99 
114 
110 


192 


1.080 
1.020 
1.060 
1.070 
1.270 
.766 
.589 
1.090 


.678 

.844 

2.080 


.997 


1.790 

2.810 

3.040 

1.640 

1.210 

1.070 

.572 

.678 

.542 

.869 


.451 


1.180 


1.260 

1.460 
.986 
.753 
.614 
.390 
.380 
.811 
.336 
.886 
.878 


1.190 

1.065 

1.220 

1.199 

1.169 

.855 

621 

1.200 

.681 

.789 

.M2 

2.840 


18.559 


8.080 

2.400 
3.500 
1.880 
1.400 
1.190 
.M0 


.605 
.425 
.544 

.520 


15.920 


.618 

1.310 
1.680 
1.100 

.685 

.460 

136 

347 

.JB7 
.431 
.480 


.649  | 


8.750 


•Discharge  Interpolated  September  17,  1900. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  ANTIETAM  GREEK  AT 

SHARPSBURG,   MD. 
(Drainage  Area  295  Square  Miles) 


Discharge  in  Second-feet. 


Run-off. 


MONTH. 


Maximum. 


Minimum. 


January,  . 
February,  . 
March,  ... 
April.    .... 

May 

June,  

July.    

August,  .. 
September, 
October,    . 


$1901. 


181 

162 

1996 

1925 

2716 

470 

862  I 

1085  I 

a»i 

261 


74 
69 
74 


Mean. 


Second-feet 

per  square 

mile. 


1902. 


January,  . 
February, 
March.    ... 

April 

May 

June 

July 

August,    .. 
September, 
October,    . 
November, 
December, 


281 
261 
153 
181 
110 
91 


2935  ! 
517  i 
327 
806 


177 
517 
390 
261 

m 

181 


90 

92 

285 


.807 
.818 


Depth  in 
Inches. 


528 
841 


218 
171 
180 


410 

871 
1008 
602 
818 
249 


2.140 
1.770 
1.160 
.807 
.789 
.680 
.441 


1.110 


2.040 

l.SfcO 

.MO 


The  year. 


January,   . 
February, 
March,    ... 

April 

May 

June,   

July 

August. 
September, 
October,    . 
November, 
December. 


•1908. 


899 

74 

141 

298 

74 

118 

298 

110 

160 

298 

91 

181 

1166 

168 

570 

6886 

74 

400 

=s  —  sss— 

_.—.—__ 

a!SB!SS!= 

1.1 

2.950 
8.620 
2.240 
1.060 

■vU 

.786 
.478 


.508 

.444 


1. 


The  year. 


January  (1-28), 
July   (12^81).    .. 

s,  ..Ltjinbrr.    .  .. 

Octobtr,    

November 

December,   


U904. 


January 

February,   

March,    

April 

May 

June,   

July 

August  (126). 


11906. 


848 
849 
750 


896 
860 
788 
864 


1.390 


2.860 
2.880 
2.540 
8.140 
1.850 
1.190 
2.500 


.647 
.508 


1.600 
3.070 
M70 
2.500 

r 

O.i 

0.906 

0.551 

0.427 

0.586 

0.496 

2.220 


18.600 


3.300 
8.000 
2.990 
2.800 
1.660 
1.380 
3.8B0 


172 
196 


604 


.820 
.766 
.588 

.661 

J..OOU 

.916 
.888 
.660 
.762 

1.710 

28.090 

1750 
2518 


800 

1.020 

0.872 

145 

0.492 

0.86F 

126 

0.427 

0.192 

101 

0.842 

0.382 

97 

0.828 

0.378 

98 

0.815 

0.861 

110 

0.873 

0.430 

2» 

.776 

.896 

161 

.546 

669 

508 

1.720 

1.980 

SS2 

1.180 

1.160 

196 

.664 

.766 

190 

.644 

.718 

811 

1.060 

1.290 

826 

1.110 

1.080 

(Not.  17-  Dec.  27,  no  readings  taken. 

•lee  conditions  during  part  of  December,  1908,  no  corrections  made  in  estimates. 

tlee  conditions  during  January,  1904.   No  corrections  made  In  estimates.   Ice  carried 

away  January  28,  re-established  July  12,  1904. 

lice  conditions  during  part  of  February,  1906.    No  corrections  made  in  estimates. 

Station  discontinued  August  26,  1966. 


gage 
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MONOCACY  BIVEB. 


DESCRIPTION  OF  BASIN. 

The  Monocacy  river,  one  of  the  largest  tributaries  of  the  Potomac 
river,  rises  in  Adams  county,  Pennsylvania,  in  two  branches ; 
namely,  Bock  and  Marsh  creeks.  Bock  creek  rises  in  the  central 
part  of  Adams  county,  in  Strabane  township,  and  flows  in  a 
southerly  direction  into  Maryland.  Marsh  creek  rises  in  the  western 
part  of  Adams  county,  in  Franklin  township,  and  flows  south- 
easterly to  its  confluence  with  Bock  creek,  about  one-quarter  mile 
below  the  state  line,  thus  forming  the  Monocacy  river.  Several 
tributaries  joining  the  Monocacy  river,  in  Maryland,  drain  portions 
of  southwestern  and  southeastern  Adams  county,  Pennsylvania; 
namely,  Alleway,  Piney  and  Middle  creeks.  The  total  drainage 
area  of  the  Monocacy  river  is  approximately  940  square  miles,  of 
which  231  lie  in  Pennsylvania.  Its  length,  below  the  confluence  of 
Bock  and  Marsh  creeks,  is  about  55  miles.  The  river  throughout  the 
greater  portion  of  its  course  flows  through  a  rolling,  limestone 
country  of  highly  cultivated  farms  and  is  polluted  by  washings 
from  tanneries  and  mills  along  its  banks  and  its  tributaries.  The 
largest  towns  in  its  watershed  are  Gettysburg,  Penna.,  and  Fred- 
erick, Md.,  the  former  of  which  obtains  part  of  its  domestic  water 
supply  from  Marsh  creek,  while  the  latter  receives  its  domestic 
water  supply  from  the  parent  stream.  There  are  numerous  small 
mills  on  its  tributaries  which  are  operated  by  water  power. 

The  mean  annual  precipitation  over  this  watershed,  in  Pennsyl- 
vania, is  from  40  to  45  inches. 

The  discharge  of  this  stream  has  been  measured  at  Frederick,  Md., 
since  August  4th,  1896. 


POTOMAC  BASIN— STATION  NO.  3. 


MONOCACY  BIVEB  NEAB  FBBDEBICK,  MD. 


DESCRIPTION  OP  STATION. 

This  station  was  established  on  August  4th,  1896,  by  the  United 
States  Geological  Survey  and  is  being  maintained  through  co-opera- 
tion with  the  Maryland  State  Weather  Bureau.  It  is  located  at  the 
county  iron  bridge  on  the  turnpike  four  miles  northeast  of  Fred- 
erick, on  the  road  leading  from  Frederick  to  Mt.  Pleasant,  Md. 
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The  channel  is  straight  for  300  feet  above  and  100  feet  below  the 
bridge.  Both  banks  are  low  and  liable  to  overflow,  but  all  water 
passes  beneath  the  bridge.  The  bed  is  composed  of  gravel  and 
cobble  stones,  except  near  the  bank,  where  it  is  composed  of  silt 
and  is  subject  to  change. 

Discharge  measurements  are  made  from  the  two  span  highway 
bridge.  The  channel  at  this  point  is  divided  by  a  small,  low  island, 
which  serves  as  a  foundation  for  the  pier  of  the  bridge.  The  right 
channel  is  measured  from  the  lower  and  the  left  channel  from  the 
upper  side  of  the  bridge.  The  pier  and  island  obstruct  the  flow  to 
some  extent,  causing  dead  water  for  20  feet  to  the  right  of  the  pier 
at  low  water  and  eddies  at  high  water.  The  initial  point  for 
soundings  is  a  cross  cut  in  the  face  of  the  parapet  wall  on  the 

lower  wing  of  the  right  abutment. 

i 

From  August  4th,  1896,  to  September  3rd,  1902,  readings  were 
taken  on  a  wire  gage  which  was  attached  to  the  floor  timbers  on 
the  lower  side  of  the  bridge,  the  pulley  being  115  feet  from  an 
initial  point  established  for  making  soundings,  and  the  length  of 
wire  given  to  be  35.20  feet.  On  September  3rd,  1902,  the  wire  gage 
was  replaced  by  a  standard  chain  gage,  which  is  located  in  the 
middle  of  the  first  span  from  the  right  bank  and  is  attached  to  the 
bridge  floor  on  the  lower  side  of  the  bridge.  The  length  of  chain 
from  the  bottom  of  the  weight  to  the  marker  was  35.20  feet  but  was 
subsequently  changed  to  35.04  feet.  The  bench  mark  is  a  hole  drilled 
in  the  top  of  a  coping  stone  on  the  lower  wing  of  the  right  abut- 
ment, about  100  feet  back  from  the  initial  point  for  soundings.  Its 
elevation  is  29.17  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  E.  L.  Derr. 

The  discharge  is  liable  to  be  affected  by  ice  conditions,  more  or 
less,  during  the  winter  months.  Israel  creek  enters  the  river  about 
2,000  feet  below  the  station  and  Tuscarora  creek  about  3,000  feet 
above.  All  data  prior  to  January  1st,  1903,  when  the  wire  gage 
was  in  operation,  have  been  revised. 

Owing  to  the  change  in  channel  conditions  at  this  station  four 
rating  tables  have  been  used. 

Since  the  establishment  of  this  station  37  discharge  measurements 
have  been  made. 

The  following  data  have  been  furnished  by  the  United  States 
Geological  Survey: 


J 
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DISCHARGE  MEASUREMENTS  OF  MONOCACY  RIVER  NEAR  FREDERICK, 

MD. 
(Drainage  area  660  equate  mile*). 


No.       Date. 


12 
IS 


18 
10 

20 


24 

25 

26 

27 


29 

80 

81 
82 

88 


84 
85 

88 


87 


Hydrographer. 


• 

§ 

m 

i 

• 

i 

1 

i 

• 

Width. 

%4 
O 

2 

z 

< 

3 

6 

1 

1808. 

1  An*.     5, 

2  Sept.  16, 
8     Not.    10, 

1807. 

4  Feb.     9, 

5  Feb.    24, 

6  Mar.     0, 

7  Apr.    10, 

8  July     8, 

9  Sept.    3, 
10     Oct.     16, 


U  !  Oct.     29. 


14 


Jan.    26, 
Ant*.   20, 

1889. 
May    22, 
16  •  Sept.    6, 

1900. 

16  |  Jane   29, 

17  Sept.  20, 
1901. 

July    81, 
Dee.    20, 

1902. 
Sept.     4, 

1908. 
Mar.  18, 
Apr.  17, 
Apr.  18, 
8ept.  14, 
Nov.   10, 

1904. 
July    12, 
Sept.  26, 
Oct.    20, 

1905. 
Mar.   11, 


Mar.    12, 

June   21, 
Oct.    81, 

1908. 
May    81, 

1909. 
July    14, 
July    14, 
Sept.  80, 


1911. 
Nor.   18. 


Paul,   ... 
do. 
do. 

Paul,  ... 
Babb.  .. 
Paul,   ... 

do. 

do. 
Matthes, 
Paul.   ... 


do. 


Paul.   . 
do. 

Paul.  . 
do. 

Paul,  . 
Olberg, 

Paul,   . 
do. 


Paul  A  Hayes, 


Murphy 

Paul  A  Bolster, 

do. 
Paul  A  Sawyer, 
Sawyer 


Hoyt  A  Grover, 

Grover,  ___ 

Murphy,  


Tflllnrhast  A  Oom- 
stoek. 

Ttlllnghast  A  Corn- 
stock. 

Grover  A  Lyman 

Harley    


Follansbee  A  Walte,.. 


Stevens,    .... ..... 

Bolster, 

8tevens  A  Mathers,  .. 


Mathers, 


Remarks. 


Feet. 

120 
100 
110 

188 
176 
147 
168 
116 
117 


Ft. 

Sq.  ft. 

per 

see. 

168 

1.06 

108 

0.85 

165 

1.25 

419 

2.48 

1,286 

2.82 

400 

2.71 

420 

8.14 

166 

l.SB 

170 

1.07 

184 

1.19 

HI 


177 
177 

185 
108 

112 
107 

106 
141 

97 

198 
180 
170 
122 
112 

172 
195 

66! 


287 

287 
155 
150 

160 


■ 

Feet. 

Sec. -It. 

4.10 
8.80 
4.80 

178 

89 

206 

6.00       1019' 
8.95       8,669  ! 


141  !    .86 


809 
660 

294 

184 

148 
109 

140 
489 

114 

644 

1.889 

1,081 

221 

165 

884 

184 

55 


2.90 
2.42 

2.15 
1.14 

1.29 
0.81 

1.27 
9.80 


1.99 
8.89 
8.62 
1.60 
1.88 

1.24 
0.54 
1.78 


1,508 


6.00 
7.55 
4.80 
4.15 
4.05 


4.40 


7.55 
6.95 

6.20 
4.50 

4.10 
3.80 

4.10 
6.80 

8.74 

6.49 

11.06 

9.40 

4.60 

4.32 

5.18 
8.71 
8.67 


9.78 

1.5*1  1 9.78 

217  I i  4.16 

4.68 

4.^ 


165 


206 

824 

1.01 

218 
48 

225 

544 

2.00 

4.i0 
*.81 

4.16 
6.2B 


1,085 

9,264 

220 

182 

219 


122 


2452 
1,605 

688 

153 

191 

88 

179 
1,226 

100 


1.1 

woe 

866 

212 

476 

100 

98 


4,288 

4.253 
170 
819 


142 
69.4 


146 
1,040 


Msmt.  made  between 

B.    A   O.    B.    B. 

bridge   and    Oanal 

Aqueduct. 
Msmt.       made      at 

mouth  of  xiver. 


Measurement  by 
wading;  above 
bridge. 
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DISCHARGE  TABLE  FOR  MONOCACY  RIVER  NEAR  FREDERICK,  MD. 

FROM  AUGUST  4,  1896,  TO  DEC.  81,  1908. 


• 

i 

I 

■ 

• 

• 

4* 

*» 

♦» 

*a 

4» 

fl 

• 

£3 

ja 

X3 

J3 

• 

to 

3 

§ 

to 

1 

5 

to 
n 

5 

to 

2 

* 

« 

to 

2 

i 

s 

os 

.c 

0 

OQ 

& 

0 

c 

ID 

& 

s 

© 

Q 

© 

Q 

© 

O 

© 

5 

© 

Feet. 

Sec. -ft. 

Feet. 

,  Sec. -ft. 

Feet. 

1  Sec. -ft. 

Feet. 

Sec. -ft. 

• 

Feet. 

|  Sec.-ft. 

8.40 

48 

.40 

1296 

.30 

3900 

.20 

6810 

.10 

9855 

.60 

66 

.60 

1870 

.40 

4000 

.80 

6915 

.20 

9860 

.00 

60 

.60 

1446 

.60 

4100 

.40 

7020 

.80 

10055 

.70 

86 

.70 

1520 

.60 

4200 

.50 

7126 

.40 

10170 

.80 

108 

.80 

1600 

.70 

4800 

.60 

7280 

.60 

!        10275 

.90 

124 

.90 

1680 

.80 

,      4400 

.70 

7885 

.60 

10880 

4.00 

147 

7.00 

1760 

.80 

4600 

.80 

7440 

.70 

1        10486 

.10 

178 

.10 

1845 

10.00 

4600 

.90 

7545 

.80 

10580 

.20 

108 

.20 

1980 

.10 

4700 

.     18.00 

7660 

.90 

10395 

.30 

800 

.80 

2015 

.20 

4800 

.10 

7786 

16.00 

1        10800 

.40 

2S8 

.40 

2108 

.80 

4800 

.20 

7860 

.10 

1        10005 

.60 

288 

.60 

2195 

.40 

6000 

.80 

7986 

.20 

11010 

.00 

828 

.60 

2286 

.60 

6100 

.40 

8070 

.80 

i        11115 

.70 

868 

.70 

2875 

.60 

6200 

.50 

8176 

.40 

11280 

.80 

890 

.80 

2466 

.70 

6800 

.60 

8280 

.60 

11825 

.90 

487 

.90 

2555 

.80 

6400 

.70 

8885 

.60 

11430 

5.00 

480 

8.00 

2650 

.90 

5500 

.80 

8490 

.70 

11585 

.10 

686 

.10 

2746 

11.00 

6600 

.90 

8695 

.80 

11640 

.20 

678 

.20 

2840 

.10 

5700 

14.00 

8700 

.90 

11746 

.80 

026 

.80 

2985 

.20 

5800 

.10 

8805 

17.00 

11860 

.40 

675 

.40 

8080 

.80 

6900 

.20 

8910 

18.00 

18930 

.60 

780 

.60 

8125 

.40 

6000 

.80 

9016 

19.00 

18950 

.00 

786 

.60 

8220 

.50 

6100 

•     .40 

9120 

20.00 

16000 

.70 

840 

.70 

8815 

.60 

6800 

.60 

9226 

21.00 

1806O 

.80 

800 

.80 

8410 

.70  I 

6800 

.60 

9880 

28.00 

17100 

.00 

800 

.90 

8505 

.80 

6400 

.70 

9485 

28.00 

18150 

6.00 

1026 

9.00 

8000 

.90 

6600 

.80 

9640 

24.00 

19800 

.10 

1000 

.10 

3700 

12.00 

6600 

.90 

9846 

25.00 

20250 

.20 

1166 

.20 

3800 

.10 

6706 

15.00 

9750 

28.00 

2UU0 

.30  i 

1286 

i 

Note:— This  table  to  strictly  appplicable  only  for  open-channel  conditions.  It  to  baaed  on 
discharge  measurements  made  daring  1898-1908.  It  to  fairly  wen  defined  between  gage  heights 
4.0  feet  and  9.0  feet.  Above  gage  height  12.0  feet,  the  rating  curve  to  a  tangent,  the  differ- 
ence being  105  per  tenth. 

DISCHARGE  TABLE  FOR  MONOCACY  RIVER  NEAR  FREDERICK,  MD. 

FROM  JAN.  1,  1904,  TO  DEC.  81,  1906. 
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es 
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03 
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08 

s 
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Q 
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5 

© 

5  . 

© 

5 
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Feet. 

Sec.-ft. 

Feet. 

I  Sec.-ft. 

Feet. 

Sec.-ft. 

i    Feet. 

Sec.-ft. 

Feet. 

i  see. -it. 

3.80 

80 

.70 

789 

.50 

2130 

.30 

3810 

.10 

1          5800 

.90 

09 

.80 

846 

.60 

2220 

1            .40 

3905 

.20 

5700 

4.00 

180 

.90 

908 

.70 

2810 

.M 

4000   | 

.30 

5800 

.10 

144 

6.00 

959 

.80 

2400 

.60 

4100 

.40 

6900 

.20 

170 

.10 

1084 

.90 

2490 

.70 

4200 

.60 

6000 

.80 

198 

.20 

1102 

8.00 

2580 

.80 

4800 

.60 

6100 

.40 

228 

.80 

1172 

.10 

2670 

.90 

4400 

.70 

6200 

.50 

260 

.40 

1242 

.20 

2765 

10.00 

4500 

.80 

6800 

.60 

294 

.60 

1815 

.80 

2860 

.10 

4600 

.90 

6400 

.70 

880 

.60 

1880 

.40 

2955 

.20 

4700 

12.00 

6608 

.80 

808 

.70 

1465 

.50 

8050 

.30 

4800 

18.00 

7650 

.90 

408 

.80 

1546 

.60 

8146 

.40 

4900 

14.00 

8809 

5.00 

460 

.90 

1685 

.70 

3240 

.."50 

5000 

15.00 

98S8 

.10 

498 

7.00 

1705 

.80 

8886 

.60 

5100 

10.00 

10700 

.20 
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.10 

1790 

.90 
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.70 

5200 

17.00 

11750 

.30 

684 

.20 

1975 

9.00 

3525 

.80 

5800 

18.00 

12800 

.40 

682 

.80 

1950 

.10 

8620 

.90 

6400 

19.00 

13860 

,60 

6BE 

.40 

2045 

.20 

3715 

11.00 

5500 

20.00 

14800 

.60 

784 

Not*:— This  table  to  strictly  applicable  only  for  open-channel  conditions.  It  fe  based  en 
discharge  measurements  made  during  1904-1906.  It  is  fairly  well  defined  between  gage  height* 
4.0  feet  and  10.0  feet.  Above  gage  height  12.0  feet  the  rating  curve  to  tangent,  the  differ- 
ence being  105  per  tenth. 
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DISCHARGE  TABLE  FOR  MONOCACY  RIVER  NEAR  FREDERICK,  MD. 

FOR  1907  AND  1006. 
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Mote:— This  table  is  not  apppMcable  for  Ice  or  obstructed-channel  conditions.  It  Is  based 
oo  discharge  measurements  made  during  1900-1906,  and  Is  fairly  wen  defined  between  gage 
heights  8.9  feet  and  10  feet.  Above  12  feet  the  rating  curve  is  a  tangent,  the  difference 
being  106  per  tenth. 


DISCHARGE  TABLE  FOR  MONOCACY  RIVER  NEAR  FREDERICK,  MD. 

FOR  1900,  1910  AND  1911. 
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Fact* 

See. -ft. 

wet. 

Sec.-ft. 

Feet. 

See. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

9.60 

10 

.90 

79 

.80 

188 

.70 

820 

.10 

491 

.60 

21 

4.00 

102 

.40 

H4 

.80 

360 

.20 

587 

.70 

88 

.10 

127 

.50 

147 

.90 

402 

.80 

584 

.80 

57 

.20 

164 

.60 

282 

5.00 

440 

Note:— The  above  table  Is  not  applicable  for  obstructed  channel  conditions.  It  la  based 
on  three  discharge  measurements  made  during  1909  and  the  1904  to  1908  curve.  It  Is  fairly 
well  defined  between  gage  heights  8.8  and  10.0  feet.  Above  gage  height  12.0  feet  the  rating 
curve  Is  a  tangent,  the  difference  being  106  per  tenth.  Above  gage  height  5.8  feet  same 
as  1907  and  1908  table. 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  MONOCACT  RIVER 

NEAR  FREDERICK,  MD. 


1890. 
Day. 


2. 
8. 
4. 
6. 

6. 
7, 
8. 
0. 
10. 

11. 
12. 

1». 
14. 

1*. 

10. 
17. 
18. 
19, 
20. 

a. 

22. 
28. 
24. 
». 


27. 


80, 
81. 
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8EPT. 


OCT. 


NOV. 


DEC. 


._'    4.1 
4.1 


4.0 
4.0 
3.9 
3.9 
8.9 

3.8 
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8.9 
8.9 
8.9 
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8.8 

4.4 

4.16 

8.9 

8.9 
8.9 
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8.7 
8.7 

8.9 
8.9 
3.8 
8.7 
8.0 
3.7 
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W\ 
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124' 
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86 

86 
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69 

86 
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G  H 

Dls.  i 

8.6 
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4.8 

896 

8.9 
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3.6 

69 

4.4 
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4.0 
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3.0 
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4.0 
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4.0 
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4.6 

288! 
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4.6 
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8.9 
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4.8 
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8.7 

86 

4.2 
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4.8 
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4.1 

172 
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I 

8.76 

94 
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4.0 
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4.0 
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4.0 
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108 
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4.0 
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4.0 
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4.0 
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8.9 

124 

4.86 

241 

6.0 
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8.9 
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6.2 
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8.9 
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. 
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4.6 
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4.3 

4.1 
4.1 
4.1 
4.2 
4.2 

4.3 
4.2 
4.1 
4.1 
4.1 
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4.0 
4.0 
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8.9 
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4.1 
4.2 
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198 


196 
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147 
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124 
124 
172 
198 


4.1 
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4.1  ; 

172 

4.1 
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4.0  1 

147 

4.0  ! 

147 

4.2 

198 
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ESTIMATED  MONTHLY  DISCHARGE  OP  MONOCACY  RIVER,  NEAR  FRED- 

ERICK,  MD. 

(Drainage  Area  660  Square  Miles.) 


MONTH. 


1806. 

August,   (4-31),   

September,   

October,  

November,    __. 

December.    

al897 

Jnouary 

February,    

March 

April,   

May 

June _.. 

July 

August,  

September,    

October,   

November 

December, 

The  year 


bl898. 

January 

February, 

Mi.rch 

April 

May 

June. 

July,  

August _.. 

September _ _, 

October 

November,    _. 

December,    ._ _ 

The    year, 


cl899. 

January 

February,    

March,    

April 

Mav 

June 

J».!v 

August 

September 

October __ 

November,    

December 

The  year 


Discharge  in  Second- feet. 

Run-off. 

Second-feet 

Maximum . 

Minimum. 

Mean. 

per  square 

Depth  in 

mile. 

inches. 

256 

09 

125 

.189 

.197 

480 

69 

115 

.174 

.194 

396 

103 

144 

.218 

.251 

2195 

124 

308 

.464 

.51s 

99b 

124 

187 

.283 

.326 

780 

147 

307 

.465 

.536 

9750 

256 

2062 

3.12 

3.25 

4400 

575 

1384 

2.10 

2.42 

:soo 

322 

907 

1.37 

1.63 

icao 

322 

1650 

2.50 

2.88 

2195 

198 

492 

.746 

.631 

4500 

198 

710 

1.08 

1.24 

noio 

172 

968 

1.47 

1.70 

812 

114 

191 

.289 

.322 

241 

94 

137 

.208 

.240 

9592 

185 

1008 

1.53 

1.71 

9330 

550 

1980 

3.00 

3.4(3 

11' '10 

94 

983 

1.49 

20.  UO 

7020 

410 

2000 

&.18 

8.67 

9540 

480 

1479 

2.24 

2.33 

5350 

437 

1319 

2.00 

2.31 

1845 

396 

692 

1.05 

1.17 

8070 

322 

1575 

2.39 

2.76 

730 

256 

408 

.61S 

.690 

675 

124 

223 

.338 

.390 

7020 

147 

926 

1.40 

1.61 

196 

103 

128 

.194 

.216 

6150 

103 

696 

1.05 

1.21 

6968 

2«5 

1132 

1.72 

1.92 

12850 

480 

1943 

2.94 

3.39 

12850 

103 

1051 

1.59 

21.67                     1 

9592 

480 

1971 

Z  •  «Af 

3.45 

12690 

575 

2989 

4.45 

4.63 

12000 

1370 

3428 

5.19 

5.98 

7230 

306 

1179 

1.79 

2.00 

2375 

322 

680 

1.03 

1.19 

5700 

198 

759 

1.15 

1.28 

288 

124 

196 

.297 

.342 

525 

103 

208 

.315 

.8*3 

1025 

85 

309 

.468 

.522 

480 

103 

133 

.202 

.233 

2015 

172 

401 

.608 

.678 

1845 

124 

449 

.680 

.78* 

126W 

85 

1054 

1.59 

21.440 

• 

n  River  frozen  at  entre  January  25  to  February  2.  185*7:  no  corrections  made  in  estimate*.  Fsti- 
mates  July  3  to  December  31,  1807:  liable  to  error  owine  to  uncertainty  of  wire  length  during 
thnt  period. 

L  River  frozen  February  2  to  9.  1898:  no  corrections  made  In  estimates. 

c  River  frown  at  the  gage  January  2.  February  9-21  and  December  28-31,  1899;  no  correction 
made  In  the  estimates. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  MONOCACY  RIVER,  NEAR  FRED- 

ERICK,   MD. 

(Drainage  Area  660  Square  Miles.) 


Discbarge  in  Second- feet. 


Kun-off. 


MONTH. 


al900. 

January,    

February,  

March,    

April 

May,    

June 

July 

August,  

September,    

October,     

November,  

December, 

The    year,    


Maximum. 


4800 
15940 
8175 
1296 
1780 
1025 

roe 

147 

172 

3850 

6706 


15840 


Minimum. 


288 
525 
675 
358 


147 
69 
49 
65 

85 

85 
124 


Mean. 


49 


1901. 

January 

February 

March,    

April 

May,     

June,    

July     

August,    

September 

October,     _. 

November 

December,    

The   year,    


• 

b  190-2. 

January 

February, 

March 

April,     

May 

June ., 

July,    

August,    

September,    ._..»_ 

October 

November,    

December,    

The  year,    


2285 

525 

15580 

12900 

moo 

2650 
730 

1845 

1520 
575 

4000 
14740 


15580 


12960 

19200 

20469 

12800 

575 

1845 

1680 

675 

3700 

8385 

4000 

UUtt) 


20400 


147 
226 
256 
675 
396 
286 
172 
147 
172 
172 
198 
358 


147 


437 
980 
785 
480 
226 
147 
124 
69 
55 
172 
198 
730 


06 


1030 

2641 

2188 

576 

438 

294 

154 

150 

82 

102 

454 

520 


Second-feet 
per  square 
mile. 


1.56 
4.00 
3.82 
.878 

.00% 
.445 
.283 
.227 
.124 
.155 
.688 
.788 


719 


436 

329 

2167 

2742 

1521 

839 

316 

445 

296 

268 

480 

2318 


1018 


1924 

3902 

4677 

2201 

&9 

32& 

335 

143 

232 

1157 

552 

3981 


1652 


1.090 


.664 
.498 
3.28 
4.15 
2.39 
1.27 
.479 
.074 
.448 
.406 
.727 
8.50 


Depth  in 
inches. 


1.80 
4.16 
3.83 
.974 
.708 
.496 
.269 
.262 
.138 
.179 

.768 
.908 


14.560 


1.530 


2.92 
5.91 
7.09 
3.43 
.614 
.489 
.508 
.217 
.352 
1.75 

.836 
6.03 


2.500 


.768 
.519 
3.78 
4.63 
2.65 
1.42 
.552 
.777 
.£00 
.468 
.911 
4.04 


20.920 


3.37 
6.15 
8.17 
3.83 
.593 
.546 
.586 

.250 
.393 
2.02 

.933 
6.96 


33.790 


a  River  frozen  at  the  gage  January  1-6  and  February  1-4,  1900;  no  correction  made  in  the 
estimates.    Discharge  interpolated  September;  29,  1900. 
b  River  frozen  at  the  gage  February  4-19,  1902;  no  correction  made  in  the  estimates. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  MONOCACY  RIVER,  NEAR  FRED- 
ERICK, MD. 

(Drainage  Area  660  Square  Mile*.) 


MONTH. 


January,    . 
February, 
March,    ... 

April,   

May 

June.   

July 

August,    .. 
September, 
October,    . 
November, 
December, 


alflOS. 


Discbarge  in  Second- feet. 


Maximum. 


Tbe  year, 


bl904. 

January,    

February _ 

March, 

April,   

May,    ._ 

June,   

July 

August 

September,    

October,  T_ 

November 

December 

The  year,  


cl905. 

Jcnuary 

February,  _ 

March,  _ 

April 

May 

June, 

July 

August, 

September, 

October 

November, 

December,  

The   year,    


10560 

16200 

10470 

16680 

(640 

10260 

18740 

6760 

6700 

I960 

437 

0652 


16680 


14800 

8758 

U960 

2400 

780 

4300 

2766 

7130 

734 

960 

228 

3905 


14830 


12170 
734 
9440 
2220 
460 
2800 
0605 

13640 
2130 
2045 
3060 

13480 


13640 


Minimum. 


Mean. 


730 
1156 
900 
840 
858 
437 
625 
288 
260 
220 
198 
172 


172 


200 

294 

638 

294 

196 

144 

120 

80 

8V 

80 

120 

120 


80 


638 
808 
588 

80S 
170 
144 
260 
228 
170 
144 
196 
468 


3319 

3124 

3400 

8532 

898 

1806 

2342 

1003 

796 

477 

239 

640 


Run-off. 


Second-feet 

per  square 

mile. 


5.03 
4.73 
5.15 
5.35 
1.86 
2.74 
8.65 
1.61 
1.20 
.723 
.362 
.818 


1796 


2.720 


1069 
1502 
1812 
729 
375 
817 
680 
436 
251 
209 
138 
549 


700 


144 


1508 
409 

8060 
790 
279 
748 

1290 

1427 
540 
583 
390 

2124 


1096 


1.61 
2.20 
2.72 
1.10 
.601 

1.28 

.SSI 

.656 
.377 
.314 
.206 
.820 


1.060 


2.20 
.015 
4.00 
1.19 
.420 
1.12 
1.95 
2.16 
.821 
.877 
.680 
3.19 


1.650 


Deptb  in 
Inches. 


6.80 
4.93 
6.94 
5.97 
1.57 
3.06 
4.09 
1.86 
1.34 


.404 
.943 


80.720 


1.86 
2.44 
3.14 
1.23 
.647 
1.87 
1.0* 
.756 
.421 


.232 
.952 


14.430 


2.01 
.040 
5.80 
1.33 
.484 
1.26 
2.25 
2.48 
.916 
1.01 
.054 
.303 


22.000 


a  River  frozen  at  the  gage  January  12-20,  1903:  no  correction  made  in  the  estimates. 

b  River  frozen  January  4-22  and  Febbruary  15-22,  1901;  no  correction  made  in  the  estimate. 

c  River  frozen  January  27  to  February  S8,  1905;  no  correction  made  in  the  estimate*. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  MONOCACY  RIVER,  NEAR  FRED- 
ERICK,  MD. 

(Drainage  Area  660  Square  Miles.) 


I 


MONTH. 


Discharge  In  Second-feet. 


Maximum. 


al906. 

January,    

February 

March 

April 

May,    

June,   — 

July 

August,    

September, _ 

October 

November - 

December 

The  year 


bl907. 

January, 

February,   

Mareb, 

April 

May 

June,   

July, 

August.  

September, 

October 

November ,    — 

December 

The  year 


January,    . 
February, 
March,    ... 
April,  ..    . 

May, 

June, 

July 

August,  ... 
September, 
October,  .. 
November, 
December,  . 


1906. 


18170 

3906 

12220 

10790 

784 

5200 

68* 

10600 

662 

7780 

734 

0005 


10790 


9660 
1540 

12400 
8810 
2490 
4700 

10600 
1100 
0400 
1380 
8600 

11200 


Minimum. 


260 

584 


228 
228 
198 
260 
198 
198 
260 
260 


198 


Mean. 


1657 

824 
2276 
2877 

422 
1087 

284 
1776 

290 
1494 

418 
1428 


1288 


Ban-off. 


Second-feet 
per  square 
mile. 


12400 


The  year, 


9540 

19200 

6710 

2040 

17800 

906 

4200 

1280 

1280 

768 

180 

472 


19200 


406 
406 


880 
258 
165 
188 
194 
194 
638 


188 


7S4 
498 


408 
406 


188 
152 
102 
126 
126 
126 


102 


2680 
814 

8240 
967 
686 

1480 

1480 
875 
881 


1640 
2810 


1480 


2180 
8400 
2470 
811 
8870 


592 


186 
285 
164 
212 


1240 


2.51 
1.25 
3.46 
4.86 

.689 
1.67 

.430 
2.70 

.439 
2.25 

.638 
2.17 


1.87 


4.06 
1.28 
4.91 
1.47 
1.04 
2.17 
8.17 


Depth  in 
inches. 


1.26 
.600 
2.89 
4.20 


8.18 


8.23 
6.15 
3.74 
1.28 
5.89 
.618 
.897 
.508 
.282 


1.87 


2.89 
1,80 
3.96 
4.86 

.787 
1.75 

.496 
3.11 

.490 
2.59 

.706 
2.60 


26.41 


4.68 

1.28 
5.66 

1.64 
1.20 
2.42 
8.50 

.65 
1.41 

.58 
2.60 
4.91 


3.72 

5.56 

4.81 

1.87 

8.76 

.69 

1.08 

.59 

.81 

.41 

.26 

.87 


26.87 


a  River  frosen  at  the  gage  February  6-9,  1906;  no  correction  made  in  the  estimates, 
b  Discharge  during  the  frozen  period  February  7  to  11,  1907,  estimated,  958  second-feet. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  MONOCACY  RIVER,  NEAR  FRED- 
ERICK,  MD. 

(Drainage  Area  660  Square  Miles.) 


I 


MONTH. 


al909. 

January,    ....__ 

February, 

March,    

April 

May 

Judo,    _ 

July,  _ 

August 

September ->* 

October,   - 

November, 

December,    

The  year,  


M01O. 

January 

February, 

March, 

April, 

May ~ 

June 

July 

August m 

September,  

October 

November, 

December, 

The  year 


1W1. 

January, _ 

February 

March,  

April _ 

May,  

June - 

July 

August _-. 

September,    

October,    

November,  

December,    

The  year, _. 


Discharge  In  Second-feet. 


Maximum. 


10500 

6970 

4860 

2090 

2960 

320 

587/1 

402 

282 

127 

9120 


10500 


12600 

10200 

7440 

9960 

1030 

77r> 

789 
1540 
214 
102 
154 


12600 


3140 

1540 

1880 

8670 

789 

632 

446 

17400 

15200 

2400 

2060 

5900 


17400 


Minimuin . 


140 

340 

560 

340 

240 

247 

79 

38 

38 

38 

57 

79 


38 


247 

214 

127 

183 

183 

79 

38 

22 

15 

38 

79 


15 


154 

282 

860 

402 

154 

154 

57 

38 

127 

70 

320 

860 


38 


Mean. 


660 

2560 

1710 

1350 

564 

982 

150 

99.2 

04.0 

85.6 

80.8 

084 


752 


1700 

2200 

917 

1210 

888 

1130 

236 

160 

58 

10 

78 

127 


676 


598 

815 

825 

900 

298 

264 

157 

1280 

1180 

691 

865 

1300 


769 


Run-off. 


Second-feet 

per  square 

mile. 


1.05 

3.88 
2.59 

2.06 
.855 

1.49 
.227 
.150 
.142 
.130 
.122 

1.01 


1.14 


2.58 
8.83 
1.89 
1.83 
.588 
1.71 
.358 
.256 
.080 
.075 
.118 
.192 


1.02 


.906 
1.23 
1.25 
1.50 
.444 
.400 
.288 
1.94 
1.70 
1.00 
1.31 
1.97 


1.17 


Depth  in 
Inches. 


1.21 

4.04 

2.00 

2.20 

.99 

1.66 

.26 

.17 

.16 

.15 

.14 

1.16 


15.22 


2.07 

S.47 

1.60 

2.04 

.68 

1.01 

.41 

.30 

.10 

.00 

.13 

.22 


13.92 


1.04 

1.28 

1.44 

1.67 

.51 

.45 

.27 

2.24 

2.00 

1.15 

1.46 

2.27 


15.78 


a  Ice  conditions  January  19-20  and  December  ?3-31,  discharge  estimated. 

b  Tee  conditions  January  1-18.    Discharge  January  l-«,  slightly  reduced  on  account  of  ice. 


035 
WILLS  CREEK. 


DESCRIPTION    OF   BASIN. 

Wills  Creek  rises  on  the  western  slope  of  Savage  Mountain,  in 
the  southeastern  part  of  Somerset  county,  Pennsylvania,  flowing  east- 
erly for  about  18  miles  to  Hyndman,  Bedford  county,  Pennsyl- 
vania, thence  southerly  through  Londonderry  township,  Bedford 
county,  into  Maryland,  where  it  empties  into  the  Potomac  river, 
near  Cumberland,  Md.  Its  length  in  Pennsylvania  is  about  28 
miles;  its  total  drainage  area  is  about  240  square  miles,  187  of 
which  lie  in  Pennsylvania.  Throughout  its  entire  course  it  flows 
through  a  narrow  valley,  the  bordering  hills  being  heavily  tim- 
bered.  There  are  no  large  streams  tributary  to  Wills  Creek  in 
Pennsylvania  or  Maryland,  although  there  are  numerous  mountain 
streams  at  the  headwaters.  The  largest  towns  in  its  watershed  are 
Hyndman,  Pennsylvania,  and  Cumberland,  Md.,  the  former  of  which 
obtains  a  domestic  water  supply  from  a  tributary  of  the  parent 
stream.  It  is  also  used,  at  the  state  line,  for  industrial  purposes,  by 
the  railroad. 

The  mean  annual  precipitation  over  this  watershed,  in  Pennsyl- 
vania, is  from  40  to  45  inches. 

The  discharge  of  this  creek  was  measured  from  May  5th,  1905, 
to  July  15th,  1906,  near  Cumberland,  Md.,  a  short  distance  above  the 
mouth. 


POTOMAC  BASIN— STATION  NO.  4. 


WILLS  CREEK  AT  CUMBERLAND,  MD. 


DESCRIPTION  OP  STATION. 

This  station  was  established  May  5th,  1905,  by  the  United  States 
Geological  Survey,  at  the  highway  bridge  at  the  upper  end  of  "The 
Narrows,"  Cumberland,  Md.,  and  was  discontinued  July  14th,  1906. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the 
station.  The  current  is  very  swift.  Both  banks  are  high  and  do 
not  overflow.  The  bed  of  the  stream  is  rocky,  very  rough  and  per- 
manent.    There  are  two  channels  at  all  but  very  low  stages. 
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Discharge  measurements  are  made  from  the  downstream  side  of 
the  two  span  steel  bridge  to  which  the  gage  is  fastened.  The  initial 
point  for  soundings  is  the  face  of  the  right  abutment. 

A  standard  chain  gage  was  fastened  to  the  downstream  side  of 
the  bridge  near  the  middle  of  the  right  span.  The  length  of  the 
chain  from  the  bottom  of  the  weight  to  the  marker  was  26.98  feet. 
Bench  mark  No.  1  was  a  square  chiselled  draft  on  the  top  of  the 
bridge  seat  stone  at  the  downstream  side  of  the  right  abutment;  ele- 
vation 21.88  feet  above  gage  datum.  Bench  mark  No.  2  was  top 
of  the  pulley  wheel  of  the  gage;  elevation  26.65  feet  above  gage 
datum.  Bench  mark  No.  3  was  top  of  horizontal  of  second  pro- 
jecting piece  from  right  bank,  downstream  side  of  bridge;  elevation 
23.40  feet  above  gage  datum.  The  gage  was  read  twice  daily  by  H. 
E.  McKenzie. 

Ice  conditions  probably  did  not  affect  the  flow  during  the  con- 
tinuance of  the  records  at  this  station. 

Twelve  discharge  measurements  were  made  during  the  operation  of 
this  station. 

The  following  data  have  been  furnished  by  the  United  States  Geolo- 
gical Survey: 


DISCHARGE  MEASUREMENTS  OF  WILLS  CREEK,  AT  CUMBERLAND,  MD. 

(Drainage  area  240  square  miles.) 


1906 

1. 

May  18, 

1906 

2. 

April  17, 

8. 

May     6, 

4. 

June    8, 

6. 

Not.    6, 

1908 

6. 

Mar.  17 

7. 

April    2 

8. 

April  10. 

9. 

April  11. 

10. 

May  26, 

Paul    

Qrover,    

Tillinghast    A    Soper, 

Packard 

Murphy,    

Bolster  A  Padgett,  .. 

Follansbee,    

Bolster,    

Bolster,    

Follansbee     


Ft. 

Feet 

Sq.   ft. 

per 
sec. 

Feet. 

See.  ft. 

86 

262 

1.40 

5.00 

868 

78 

288 

1.01 

4.20 

236 

83 

217 

.€0 

8.72 

ISO 

80 

254 

.98 

4.22 

248 

68 

201 

.65 

3.68 

130 

77 

218 

.82 

4.01 

175 

116 

467 

3.20 

6.32 

1490 

110 

429 

2.80 

6.05 

1200 

108 

404 

2.65 

5.88 

1070 

69 

1 

169 

.33 

8.27 

56 
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DISCHARGE  TABUS  OF  WILLS  CREEK,  AT  CUMBERLAND,  MD. 


• 
4* 

• 

• 

• 

a 

4» 

■** 

+»  ' 

♦» 

.a 

• 

4 

2 

6 

S 

1     .d 

! 

* 

3 

£ 

& 

"5 

1 

■3 

CS 

O 

•9 

• 

5 

5 

&  I 

* 

1 

5 

© 

5 

Feet. 

i 
Bec.-it. 

t 

Feet. 

8.00 

80 

4.00 

.10 

88 

.10 

.20 

'  48 

.20 

.80 

00 

.80 

.40 

78 

.40 

.60 

88 

.50 

.00 

104 

.00 

.TO 

122 

.70 

.80 

142 

.80 

.90 

104 

.90 

Seoft. 

feet. 

8ec.-ft. 

Feet. 

Sec-ft. 

Feet 

Sec-ft. 

188 

5.00 

525 

6.00 

1170 

7.00 

2205 

214 

.10 

570 

.10 

1260 

.10 

2485 

241 

.20 

820 

.20 

1355 

.20 

2575 

270 

.80 

675 

.80 

1456 

.80 

2720 

801 

.40 

785 

.40 

1560 

.40 

2870 

884 

.50 

705 

.50 

1670 

.50 

8020 

868 

.60 

860 

.00 

1786 

.60 

8170 

404 

.70 

980 

.70 

1905 

.70 

8820 

442 

.80 

1005 

.80 

2080 

.80 

8480 

482 

.90 

1085 

.90 

2160 

.90 

8640 

Note:— This  table  is  strictly  applicable  for  open-channel  conditions.  It  is  based  on  "'"* 
discharge  measurements  made  during  1905  and  1905.  It  Is  well  defined  between  gage  heights 
3  feet  and  «\5  feet.  • 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  WILLS  CREEK  AT 

CUMBERLAND,  MD. 


woo. 

Day. 


1. 
2, 

8, 

4, 

5, 

6, 
7, 
8, 
9, 
10, 

11, 

12, 
13, 

15, 

16, 
17, 

18, 
19, 

ao, 

21, 
22, 
23, 
24, 
26. 

26, 
27, 
28, 
29, 

so, 

31, 


JAN. 


G  H  I  Dis. 


4.45 
4.25 
4.46 
5.96 

5.78: 

5.6o! 
5.12; 
4.95, 
4.65, 
4.38! 

I 
4.32 
4.45 
4.42 
4.40 
4.45 

4.701 
5.00' 
4.88' 
5.10' 
5.021 

5.12| 
5.251 

v.soi 
«.%; 

5.88! 

5.48 
5.08 
4.90, 
4.75 
4.55 
4.42 


318 
256 
318 
1130 
990 

796 
580 
522 
886 
296 

276 
318 
308 
301 
318 

404 
525 
474 
570 
534 

580 

648 
2720 
2230 
1070 

783 
561 
482 
423 
3511 
306, 


FEB. 


G  H 


4.25 
4.05 
8.70 
4.02 
4.02 

3.70 
3.00 
3.08 
3.75 
3.75 

8.70 
3.70 
3.60 
3.68 
8.65 

3.60 
3.55 
3.50 
8.50 
3.50 

8.70 
3.68 

3.55 
3.65 

3.50 
3.50 
3.50 


Dl8. 


MAR. 


256 
201 
122 
193 
198 

122 
1041 
118, 
132! 
132 

122 
122 
104 
118 
113 

1041 
96 
88 
88 
88 

122 
118 
101 
96 
113 

88 
88 
88 


GH 


9.50 
8.60 
4.15 
6.25 
4.60 

4.26 
4.25 
4.30 
4.22 
4.18 

4.12 
4.08 
4.02 
4.05 
4.05 

4.10 
4.10 
4.10 
4.10 
4.18 

4.20^ 

4.20] 
4.201 
4.201 
4.20 

4.20 
6.10 
7.70 
7.20 
7.05 
7.90 


Di8. 


APR. 


GH 


88 

88 

228 

648 

863 

256! 
256 
270( 
247 
236, 

21ol 

200 

MB 

201 

201 

214 
214 
214 
214 
236 

241 

241 
241 
241 
241 

241 
1260 
3320 
2575 
2365 
3640 


6.70 
6.80 
6.30 
6.20 
6.82 

6.32 
5.45 
5.30 
5.60 
6.00 

5.90 
5.60 
5.42 
5.10 
6.80 

5.92 
5.58 

5.02 
4.88 

4.72 
4.68 
4.62 
4.52 

4.50 

4.45 
4.40 
4.32 
4.22 
4.12 


Di8. 


HAT. 


1905 
1455 
1455 
1355 
1480 

1480 
765 
(75 
860 

1170 

1085 

860 

747 

670 

1456 

1100 
817 
687 

534 
474 

411 
397 
376 
341 
334 

318 
801 
276 
247 
219 


GH 


4.02 
4.25 
4.18 
4.08 
4.00 

4.00 
3.90 
3.88 
3.80 
3.80 

3.80 
3.75 
3.70 
3.65 
3.60 

3.55 
3.60 
3.52 
3.48 
3.45 

3.45 
8.40 
3.40 
3.35 
3.30 

3.30 
3.50 
3.90 
3.65 
3.55 
3.40 


Dis. 


198 
266 
286 

209 
188 

188 
164 
160 
142 
142 

142| 

132 

122 

113 

104 

96 
104 
91 
85 
80 

80 
73 
73 
06 
60 

60 
88 
164 
113 
96 
73 


JUKE. 


QH 


8.50 
8.48 
8.88 
S.30 
8.50 

8.65 
0.60 
5.50 
4.75 

4.30 

4.00 
3.80 
3.78 
3.72 
3.68 

3.60 
3.55 
8.62 
3.85 
8.90 

3.88 
8.78 
3.78 
8.70 

3.52 
3.50 
3.55 
3.50 
3.38 


Dis. 


88 
85 
70 
60 

88 

113 
1785 
795 
423 
270 

188 
142 
138 
126 
118 

104 

96 

108 

153 

104 

160 
138 
138 
122 
102 

91 
88 
96 
88 
70 


JUI/Z 


GH 


3.85 
8.80 
8.26 
8.25 
8.20 

3.18 
3.16 
3.10 
3.05 
3.05 

3.06 
8.18 
3.08 
8.08 


Dis. 


08 
60 
54 

54 
48 

46 
48 
38 
84 
84 

84 
46 
86 
82 


ESTIMATED   MONTHLY   DISCHARGE   OF   WILLS   CREEK,   AT   CUMBER- 
LAND, MD. 

(Drainage  area  2)0  square  miles.) 


MONTH. 


1905. 

May  (6-31) 

June 

July 

August 

September,   

October,  

November,    

December 


1906. 

January,   

February,  

March,    

April 

May 

June 


Discbarge  in  Second-feet. 


Maximum. 


747 

1355 

1.905 

1045 

647 

595 

570 

2407 


2720 
256 

8640 

1905 
256 

1786 


Minimum . 


91 
104 
96 
36 
34 
80 
48 
63 


266 
88 
88 

219 
60 
00 


Mean. 


221 
272 
353 
174 
128 
149 
115 
520 


087 
122 
626 
800 
120 
207 


Run -off. 


Second-feet 

per  squan 

*mlle. 


.921 
1.18 
1.47 

.725 
.533 
.621 
.479 
2.20 


2.65 
.509 

2.01 
8.80 
.526 
.869 


Depth  In 
Indies. 


.891 
1.26 
1.70 
.830 
.596 
.710 
.584 
2.54 


3.06 

.529 
8.01 
8.78 
.008 


< 
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OHIO  BASIN. 


(641) 


(642) 


643 


ALLEGHENY  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Allegheny  river,  the  largest  tributary  of  the  Ohio  river  in 
Pennsylvania,  draining  11,160  square  miles  in  Pennsylvania  and 
New  York,  rises  in  the  hilly  plateau  on  the  west  slope  of  the 
Allegheny  mountains  in  northwestern  Pennsylvania,  at  an  elevation 
of  about  2250  feet  above  sea  level.  Its  tributaries  drain  the  west 
slope  of  these  mountains  from  Somerset  county,  near  the  southern 
boundry,  through  the  Gonemaugh  river,  to  the  extreme  northern 
boundry,  and  westward  nearly  to  the  Ohio  line  through  Oil  and 
French  creeks. 

Its  actual  source  is  in  Potter  county,  in  about  the  center  of 
the  northern  border  of  the  State,  whence  it  flows  northwesterly  for 
about  80  miles  into  New  York,  thence  about:  120  miles  south- 
westerly into  Pennsylvania  again,  47  miles  being  in  New  York. 
From  this  point  it  is  110  miles  to  the  mouth,  its  junction  with  the 
Monongahela  river  at  Pittsburgh,  where  the  Ohio  river  is  formed; 
the  total  length  of  the  river  being  310  miles. 

In  Potter  and  McKean  counties  the  river  and  its  tributaries  are 
snvall  mountain  stiteams,  in  well  wooded,  steep  valleys,  and  a 
sparsely  inhabited  region.  In  New  York  the  main  valley  is  wide 
and  flat,  the  slope  slight  and  the  land  under  a  high  state  of 
cultivation,  and  thickly  populated.  Coming  back  into  Pennsyl- 
vania the  hills  converge,  the  valley  narrowing  and  the  slope  is 
steeper.  The  population  again  becomes  scattered,  the  tributary  val- 
leys well  wooded,  and  the  bordering  hills  are  high  and  timbered. 
The  larger  tributaries,  however,  contain  large  areas  of  cleared, 
cultivated  land,  notably  those  from  the  west. 

•The  lower  150  miles  is  more  densely  populated,  many  railroads 
and  large  towns  and  thriving  industries  bordering  its  banks,  and 
using  its  waters.  For  25  miles  above  Pittsburgh  the  river  has 
been  slackwatered  by  three  dams  and  the  banks  are  almost  con- 
tinuously  populated. 

For  the  upper  30  miles,  the  slope  is  27  feet  per  mile,  the  next 
65  miles,  2.4  feet  per  mile,  the  next  87  miles,  3.7  feet  per  mile,  and 
the  lower  32G  miles,  2.1  feet  per  mile. 

In  the  first  115  miles  of  its  length  the  river  bed  consists  mostly  of 
fine  sand  and  gravel,  much  of  it  lying  above  the  terminal  morain; 
from  this  point,  however,  the  bottom  changes  to  loose  stones  and 
boulders,  riffles  occur  frequently,  but  seldom  is  solid  rock  in  evi- 
dence. 
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The  largest  tributary,  the  Kiskiminetas  river,  draining  1892  square 
miles,  comes  in  25  miles  above  the  junction  of  the  Monongahela 
and  Allegheny  rivers,  no  streams  of  importance  joining  it  between. 
From  that  point  up  many  large  tributaries  come  in,  mostly  from 
the  east,  as  follows:  Crooked,  Mahoning,  and  Red  Bank  creeks, 
Clarion  river,  French,  Oil,  Tionesta,  Brokenstraw,  Conewango  and 
Kinzua  creeks,  several  of  which  drain  over  1000  square  miles.  Those 
from  the  west,  French,  Oil,  Brokenstraw  and  Conewango  drain  the 
glaciated  area,  containing  round  gravel  hills  and  numerous  lakes 
and  swamps,  little  timber,  and  their  watersheds  are  quite  generally 
cultivated.  Those  from  the  east  drain  a  mountainous,  timbered  and 
less  inhabited  and  cultivated  country. 

The  drainage  basin  is  about  124  miles  in  extreme  width  and  175 
miles  in  length,  much  narrower  at  its  southern  point,  and  its 
greatest  width  is  at  the  Pennsylvania-New  York  State  line. 

The  basin  embraces  widely  varying  topographic  conditions,  rang- 
ing from  high,  rough  mountainous  country  along  the  east  boundary, 
to  broad,  terraced  valleys  with  wide  bottom  lands  in  New  York 
%  state.  In  it  are  included  the  oil  and  gas  producing  regions,  vast 
bituminous  coal  fields,  much  of  the  remaining  merchantable  timber 
and  many  other  valuable  natural  resources. 

Most  of  this  basin  lies  in  the  zone  of  40  to  45  inch  rainfall,  while 
a  small  portion  along  the  southwestern  part  is  subject  to  45  to  50 
inch  rainfall,  and  another  small  section  near  the  mouth  to  from 
35  to  40  inches. 

The  flow  is  measured  at  Kittanning,  48  miles  above  Pittsburgh, 
and  at  Red  House,  New  York,  since  August  18,  1904,  and  Sept.  4, 
1903,  respectively. 


OHIO  BASIN— STATION  NO.  1. 


ALLEGHENY  RIVER  AT  RED  HOUSE,  N.  Y. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Geological  Sur- 
vey on  September  4th,  1903,  on  the  Red  House  bridge,  near  the 
station  of  the  Erie  and  Pennsylvania  railroads  and  about  five 
miles  below  Salamanca,  N.  Y.,  about  thirteen  miles  above  the  point 
where  the  river  leaves  New  York  state.  It  is  maintained  by  the 
United  States  Geological  Survey  in  cooperation  with  the  New  York 
State  engineer.     The  channel  is  straight  for  800  feet  above  and 
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below  the  station,  it  being  494  feet  wide  between  abutments,  broken 
by  two  piers.  The  right  bank  is  high  and  does  not  overflow,  while 
the  left  bank  overflows  only  at  flood  stages.  At  extreme  high  water 
there  is  an  additional  flood  channel  on  the  left  bank.  The  bed  is 
of  gravel  and  is  regular,  and  the  current  velocity  is  well  dis- 
tributed. 

Discharge  measurements  are  made  from  the  down-stream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  left  end  of 
the  down-stream  side  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  upstream  side  of  the 
bridge  in  the  middle  of  the  left  span.  The  length  of  chain  from  the 
bottom  of  the  weight  to  the  marker  is  24.16  feet.  The  bench  mark  is  a 
circle  cut  on  the  down-stream  side  of  the  left  abutment;  elevation — 
21.09  feet  above  the  datum  of  the  gage.  The  gage  is  read  twice  each 
day  by  O.  A.  Gates. 

At  Olean,  N.  Y.,  the  wasteway  from  the  Cuba  reservoir  enters  the 
stream  through  Olean  creek.  This  reservoir  is  located  on  the 
divide  between  Oil  creek,  tributary  to  Allegheny  river,  and  Genessee 
river.  The  storage  is  commonly  turned  into  Genessee  river  through 
the  abandoned  summit  level  of  Genessee  Valley  Oanal,  but  may  be 
diverted  into  Oil  creek  through  the  guard  locks  at  the  head  of  the 
canal.  Moderate  ice  conditions  usually  prevail  during  the  winter 
months. 

The  following  data  have  been  furnished  by  the  United  States 
Geological  Survey: 
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DISCHARGE     MEASUREMENTS     OF     ALLEGHENY     RIVER,     AT     RED 

HOUSE,  NEW  YORK. 

(Drainage  area  1,640  square  miles.) 


o 

55 


4> 


Hydrographer. 


1 

Q 

O 

i 

CO 

•3 

eight. 

• 

• 

o 

< 

Mean  V< 

8 
<o 

Discharg 

Remarks. 


i 

Ft.  per 

1908. 

Feet. 

Sq.  ft. 

BvC« 

Feet. 

Sec.  ft. 

1 

Sept.        4, 
1904. 

B. 

E.   Horton, 

4.88 

1.909 

2 

April      10, 

Horton    &    Mott, 

2.807 

4.97 

8.85 

14,220 

3     July        18, 

O. 

C.   Covert,   __ 

1,193 

.99 

3.68 

1,188 

1905. 

4 

March    25, 

W. 

B.    Freeman, 

868 

3,818 

5.88 

9.68 

19,470 

5 

March    27, 

W. 

B.    Freeman, 

308 

3.412 

6.25 

9.91 

21,820 

6  '  March    28, 

W. 

B.    Freeman, 

868 

3,886 

6.07 

9.88 

20,570 

7 

March    28, 

W. 

B.    Freeman, 

868 

8,358 

6.01 

9.77 

20,160 

8 

March    29, 

W. 

B.    Freeman, 

368 

3,166 

5.66 

9.84 

17,930 

t 

9 

March    30, 

W. 

B.    Freeman, 

368 

3,007 

5.83 

8.88 

16,040 

10 

March    SI , 

W. 

B.    Freeman, 

368 

2,764 

4.78 

8.24 

18,060 

11 

April        1, 

W. 

B.    Freeman, 

368 

2,489 

4.09 

7.44 

10,170 

12 

April        1, 

W. 

B.    Freeman, 

30B 

2,415 

3.89 

7.24 

9,886 

18 

April        2, 

W. 

B.    Freeman, 

868 

2,286 

3.61 

6.TT 

8.029 

14 

April        S, 

W. 

B.   Freeman, 

868 

2,045 

2.94 

6.U 

6,015 

15 

April        S, 

w. 

B.    Freeman, 

363 

2,003 

2.84 

5.98 

5,681 

ia 

April        4, 

w. 

B.   Freeman, 

363 

1,867 

2.40 

5.58 

4,484 

17 

April        5, 

w. 

B.    Freeman, 

363 

1,797 

2.82 

5.41 

4,161 

18 

July       81, 

Murphy  &  Covert, 

862 

1,214 

0.98 

8.74 

1,185 

19 

August  26, 
1906. 

C. 

O.    Covert,   _. 

857 

993 

0.45 

8.06 

446 

20 

April      10, 
1907. 

O. 

C.    Covert,   __ 

370 

2,250 

3.48 

6.69 

7,820 

21 

March    16, 

0. 

O.    Covert,   -_ 

Boo 

2.890 

8.75 

7.00 

8,870 

22 

1908. 
October  20, 

4AAA 

C. 

R.    Adams,    __ 

356 

840 

.17 

2.70 

145 

28 

1909. 
August  18, 

1910. 

<\ 

C.    Covert,    .. 

80 

108 

• 

2.63 

2.91 

271 

Msmt.    made     at 
wading     stat  ion 
one-half       mile 
up-stream. 

24 

July        24, 

W. 

G.    Hoyt, 

255 

178 

i 

1.88 

8.04 

826 

Measurement  made 
by  wading  be- 
low bridge. 

25 

August  25, 
1911. 

C. 

O.    Covert,    _. 

344 

i 

1,050 

.61 

3.30 

694 

20 

Feb.       14. 

P. 

J.  Shuttleworth, 

341 

1,290 

1.14 

4.00 

1,470 

27 

April      19, 

0. 

S.  DeGolyer,.. 

345 

1,830 

2.38 

5.52 

4,360 
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DISCHARGE  TABLE  FOB  ALLEGHENY  RIVER,  AT  RED  HOUSE,  N.  Y.f 

FROM  1908    TO  1906. 
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© 


• 
4» 

• 

4* 

•s 

XI 

! 

2 

§ 

1 

i 

© 

o 

O 

Faet. 

8.70 
.80 
.90 

9.00 
.10 
.20 
.80 
.40 
.60 
.00 
.TO 
.80 
.90 


6ee.-ft. 
196 
200 


400 

478 
604 


750 


978 
1096 
1210 
1841 


Feet. 

4.00 
.10 
.20 
.30 
.40 
.50 
.00 
.70 
.80 
.90 

5.00 
.10 


Sec.-tt. 
1471 
1606 
1745 
1801 
2048 
2200 
2305 
2540 
2726 
2920 
8180 
3860 


Feet. 

Sec. -It. 

.20 

8580 

.80 

3880 

.40 

4005 

.50 

4815 

.00 

4570 

.70 

4880 

.80 

5100 

.90 

5875 

0.00 

5000 

.20 

6245 

.40 

9346 

.00 

7460 

Feet. 
.80 

7.00 
.20 
.40 
.60 
.60 

8.00 
.20 
.40 
.60 
.80 

9.00 
.20 


8ec*-ft. 

8090 

8740 

9400 

10080 

10790 

11680 

12800 

18120 

13900 

14800 

16680 

16540 

17420 


8 
& 

fl 

5 


Feet. 
.40 
.60 
.80 

10.00 
.20 
.40 
.60 
.80 

11.00 
.50 

12.00 


See. -ft. 
18800 
19220 
20140 
21100 
22100 
23100 
24100 
25100 
20200 
28960 
31800 


Note:— The  above  table  la  applicable  only  for  open-channel  condition*.  It  If  based  on  20 
discharge  measurements  made  during  1908-1900.  It  is  very  well  defined  between  gage  height* 
8.1  feet  and  10  feet. 


DISCHARGE  TABLE  FOR  ALLEGHENY  RIVER,  AT  RED  HOUSE,  N.  Y., 

FROM  1907   TO  1909. 


XI 
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*s 
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08 

XZ 
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5 
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• 

*» 

4* 

•*» 

XI 

XX 

X\ 

U 

9 

t* 
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w 
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bf 

"3 

7° 

4> 

*       — * 

X3 

3 

X3 

9 

XI 
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X3 

i    © 

bo 
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be 
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bo 
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oa 

0Q 

** 

O 

« 

1       o 

A 

i 

bo 

»- 
as 
x: 
ev 


II 


s, 

98 

© 


& 


Feet. 
2.60 
.70 
.80 


Sec. -ft. 

80 

145 

220 


Feet. 
.90 
3.00 
.10 


Sec. -ft. 
296 
380 

470 


Feet. 
.20 
.30 


Sec -ft. 
500 

066 


Feet. 
.SO 


Sec. ft. 
755 
866 


Feet.      8ec.-ft. 


.60 
.70 


978 
1096 


Note:— The  above  table  is  not  applicable  for  ice  or  obstructed  channel  conditions.  It  is 
based  on  discharge  measurements  made  during  lOOtf  to  1908,  malting  a  new  low  water  table 
for  1907-1909.    Above  gage  height  3.7  feet,  the  discharge  is  the  same  as  the  1903-1905  table. 
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DISCHARGE  TABLE  FOR  ALLEGHENY  RIVER,  AT  RED  HOUSE,  N.  Y., 

FROM  JAN.  1.  TO  DEC.  31,  1911. 
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J3 

& 

OS 
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J3 

& 

eft 


I     3 


00 


4* 

-3 

& 


§ 

cs 


o 


1 

5 


Peet. 
2.00 
.70 
-80 
.90 
3.00 
.10 
.20 
.80 
.40 
.SO 
.00 
.70 
.80 
.90 
4.00 
.10 
.SO 
.30 
.40 


Sec. -ft. 

Feet. 

105 

.50 

146 

.60 

190 

.70 

260 

.80 

820 

.90 

406 

5.00 

600 

.10 

000 

.20 

710 

.30 

826 

.40 

946 

.60 

1070 

.00 

1200 

.70 

1385 

.80 

1470 

.90 

1610 

0.00 

1750 

.10 

1896 

.90 

2046 

.30 

Sec.-ft. 

Feet. 

2200 

.40 

2385 

.50 

2640 

.60 

2725 

.70 

2020 

.80 

3180 

.90 

8B60 

7.00 

3680 

.10 

3800 

.20 

4085 

.80 

4315 

.40 

4670 

.60 

4830 

.60 

5100 

.70 

6375 

.80 

6980 

.90 

6950 

a.  oo 

6845 

.10 

6645 

.20 

Sec.-ft. 

Feet. 

6846 

.80 

7150 

.40 

7460 

.50 

7770 

.60 

8090 

.70 

8410 

.80 

8740 

.90 

9070 

9.00 

9400 

.10 

9740 

.20 

10080 

.30 

10480 

.40 

10790 

.50 

11160 

.60 

11690 

.70 

11910 

.30 

12300 

.90 

12700 

10.00 

18120 

.10 

Sec.-ft. 
18540 
18980 
14580 
14800 
15220 
15660 
16100 
16540 
16980 
17420 
17880 
18300 
18760 
19220 
196B0 
20140 
20620 
21100 
21600 


Poet. 
.20 

.30 
.40 
.50 
.60 
.70 
.80 
.90 
11.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70 
.80 
.90 


8ec.-ft. 
22100 


23100 


24100 
24600 
26100 


26750 

27800 


28400 


80360 
80000 

81150 


DAILY    MEAN    GAGE    HEIGHTS    AND    DISCHARGES    OF    ALLEGHENY 

RIVER,   AT  RED  HOUSE,   N  .Y. 


1903. 


Day. 


l. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9, 
10. 

U. 
12. 
13. 
14. 
16. 

16. 
17. 

18. 
19. 
20. 

21. 
22. 
28. 
24. 
25. 

26, 

27. 
28, 
29. 
30, 
31. 


September. 


height. 


4.35 
4.15 

4.00 
8.88 
3.82 
3.78 
8.70 

4.40 
5.00 
4.25 
4^16 
3.85 

3.75 
3.70 
6.00 
4.60 
4.22 

4.05 
8.90 
3.75 
8.70 
8.58 

3.50 
8.50 
3.40 
8.42 
3.35 


Discharge. 


1907 
1675 

1471 
1316 
1241 
1192 
1096 

2048 
3180 
1818 
1625 
1278 

1156 
1096 
3130 
2865 
1774 

1538 
1341 
1158 
1005 
956 

WO 

866 
759 
780 
708 


October. 


Gage 
height. 


8.86 
3.70 
8.85 
8.70 
4.28 

4.60 
4.32 
5.00 
7.06 
6.85 

5.75 
6.20 
4.89 
4.65 
4.35 

4.25 
4.15 
4.15 
4.70 
4.50 

4.80 
4.22 
4.20 

4.10 
4.00 

8.85 
3.85 
8.66 
3.80 
3.80 
3.70 


Discharge. 


708 
1096 
1278 
1095 
1862 


1921 
8130 
8905 


4965 
8580 
2764 


1967 

1818 
1675 
1675 
2540 
2200 

1891 
1774 
1745 
1605 
1471 

1278 
1278 
1086 
1216 
1216 
1095 


November. 


Gage 
height. 


8.70 
8.70 
8.60 
8.60 
8.60 

8.70 
8.90 
3.70 
3.65 
8.60 

8.60 
8.65 
8.70 
8.70 
3.60 

8.60 

7.80 
7.95 
7.80 
6.45 

6.25 
5.80 
5.82 
5.18 
5.00 

4.65 
4.45 
4.35 
4.25 
4.20 


Discharge. 


1095 

1095 

978 


978 

1095 
1341 
1095 
1086 
978 

978 
1086 
1095 
1095 

978 

978 

9740 

12105 

9740 


6100 
3869 
8584 

8180 

2452 

2122 
1967 
1818 
1745 


Gage 
height. 


4.05 
4.00 
8.85 
8.78 
3.65 

8.60 

3.60 
8.60 
8.60 
8.60 

8.55 
8.50 
8.50 
8.50 
3.60 

4.10 
4.20 
4.20 
4.20 
4.29 

4.25 
4.25 
4.25 
4.22 
4.95 

a 
a 
a 
a 
a 
a 


Discharge. 


1588 
1471 
1279 


1036 


078 


978 
998 


868 
866 

1605 
1745 
1746 
1745 
TJT4 

1818 
1818 
1818 
1774 
1818 


a  Frozen. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  ALLEGHENY  RIVER,  AT  RED 

HOUSE,  N.  Y. 

(Drainage  area,  1,640  square  miles.) 


MONTH. 


1908.* 
September  (4th-80th), 

October,     — — 

November,    

December    (lst-2Stb)v 


1904.* 
March  (ieth-31) J. 

June, 

July - 

August 

September,  

October __ 

November    (lst-27th), 

(27th-Slst),  


1906.* 

March   (19-31),    

April,     

May 

June,     

July 

August — 

September,    -. 

October,    

November,    _, 

December,     


1906. 

January,   

February  (a),   

March   (a) 

April 

May 

June.   

July 

August, 

September , 

October 

November,    

December   (b),    

The  year,   


Discharge  in  Second-feet. 


Maximum. 


8,130 

8,906 

12,106 

1,818 


26,750 

13,760 

10,430 

9,908 

5,806 

2,043 

2,682 

3,350 

1,341 

12£00 


29,835 
10,980 
2,122 
9,334 
6,238 
1,228 
1,119 
3,190 
9,740 
10.430 


18,300 
2,280 

14,000 
9,240 
4,320 
2,630 
478 
1,540 
1,470 
5,000 
7,300 

16,700 


15,700 


Minimum. 


708 
708 
978 
866 


2,066 

2,764 

1,841 

564 

611 
400 
400 
1,072 
611 


2,200 
759 
658 
620 
364 
260 
206 
708 
866 


1,680 
865 
400 
2,040 
1,410 
400 
195 


195 

866 

1,470 

1,470 


195 


Mean. 


Bun-oil. 


Second-feet 

per  square 

mile. 


1.462 
2,262 
2,918 
1,337 


6,945 
3,92? 
2,134 
l,5flr 

914 

1.985 

839 


3,734 
1,241 
2,905 
1,992 
640 
496 
1,269 
2,201 
4,275 


4.780 
1,240 
2,460 
5,570 
2,800 
1,000 


777 

505 

2,740 

2,860 

5,930 


2.580 


0.1 
1.38 
1.78 
.814 


4.23 
2.89 

1.30 

•no 
.486 


1.21 
.511 


2.27 
.755 
1.77 
1.21 
.890 
.302 
.772 
1.84 
2.60 


2.91 
.756 
1.50 
3.40 
1.71 
.610 
.196 
.474 
.308 
1.67 
1.74 
8.62 


1.57 


Depth  in 
inches. 


8.86 

.79 

1.73 

8.79 

1.97 

.68 

.28 

.55 

.84 

1.98 

1.94 

4.17 


21.47 


*No  estimates  for  frozen  period. 

(a>  No  correction  on  account  of  ice  conditions  was  made  in  values  for  February  and  March, 
and  they  may  be  a  few  per  cent,  too  high. 

(b)  Daily  discharge,  December  26-31,  determined,,  approximately,  by  comparison  of  flow  at 
this  station  with  the  flow  at  Kitt  aiming.  Fa. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  ALLEGHENY   RIVER,  AT  RED 

HOUSE,  N.  Y. 

(Drainage  area  1,640  square  miles.) 


MONTH. 


a  1907. 

January,  

February,  

March,    .. 

April,    

May,    

June,   _ « 

July.    

August,    

September,   - 

October, .—.-„— 

November,   —_-.——. 
December, -— - 


Discharge  in  Second-feet. 


Maximum. 


1,620 

18,800 

11,200 

7,160 

7,460 

6,520 

560 

809 

4,820 

4,060 

11,900 


The  year. 


D1908. 

January —_-__—--— _..... 

February,    

April 

May — . 

Jane,   ......... — — 

July, - 

August,    . — — — 

September,   ..———_— 

October,    

November,    . . 

December, 


The   year, 


1909. 

January,   : 

February, 

March,    

May;  \~~.™T~~rrrri™i" 

July,'   

August,  - - — 

September,   

October,     , 

November,    _ «. 

December, ......— 


The   year, 


18,800 


0,810 

26,100 

27,800 

12,800 

12,700 

0,240 

4,890 

1,890 

880 

220 

380 

1,220 


Minimum. 


27,800 


18,200 

19,400 

12,000 

24,800 

84,600 

6,180 

1,380 

820 

242 

1,250 

2,250 

1,180 

84, GOO 


1,740 

♦400 

•460 

1,840 

2,040 

1,100 

470 

145 

145 

880 

806 

656 


146 


n.ioo 

♦600 
3,820 
2,920 
8,130 


880 
880 

146 
146 
146 

noo 


noo 


685 
1,650 
1,940 
2,980 

1,380 
1,250 
242 
242 
168 
168 
407 
400 

108 


Mean. 


6,680 
1,000 
6,100 
4,060 
3,800 
2,700 
1,720 
803 
360 
2,160 
1,710 
8,290 


2,780 


Bun- off. 


3,000 

5,890 

10,800 

5,820 

6,340 

2,400 

1,290 

748 

191 

152 

241 

876 


8,060 


4,080 

8,000 

4,960 

5,440 

7,600 

2,860 

598 

257 

185 

544 

877 

644 


3,000 


Second-feet 

per  square 

mile. 


8.43 

.61 

8.72 

2.46 

2.82 

1.65 

1.05 

.18 

.22 

l.ffl 

1.04 

2.01 


1.67 


Depth  in 
inches. 


1.88 

3.59 

6.28 

8.65 

8.87 

1.46 

.79 

.46 

.12 

.09 

.15 

.28 


1.87 


2.49 
4.88 
8.02 
8.32 
4.57 
1.74 
.362 
.157 
.118 
.332 
.585 


1.83 


3.95 

.64 
4.29 
2.74 
2.68 
1.84 
1.21 

.a 

.25 
1.52 
1.10 
2.82 


22.81 


2.11 

3.87 

7.24 

8.96 

4.46 

1.68 

.91 

.62 

.IS 

.11 

.16 

.26 


2.87 

5.08 

8.48 

8.70 

5.27 

1.94 

.42 

.18 

.13 

.S8 

.W 

.46 


24.50 


a  Discharge  during  frozen  period  based  on  discharge  of  Allegheny  river  at  Kittannlng,  Pa., 
drainages  in  the  Susquehanna  River  basin,  and  climatological  reports.  Discharge  January  1-16, 
based  on  discharge  of  Allegheny  River  at  Kittannlng,  Pa.:  and  Susquehanna  River  at  Blng- 
hamton,  N.  Y.  Discharge  January  l~ltf,  7,100  second- feet;  February  11-28,  081  second-feet; 
March  1-13,  477  second-feet. 

*Ice  conditions:   only  roughly  approximate. 

b  Discharge  during  the  frozen  periods  estimated  on  the  basis  of  the  discharge  of  Allegheny 
River  at  Kittauning,  Pa.,  Susquehanna  River  drainages  and  climatological  reports.  Discharge 
Junuary  '20-31,  1400  heeond-feet;  February  1-14,  70S  second- foot;  December  4-26,  288  second-feet. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  ALLEGHENY  RIVER,   AT  RED 

HOUSE,  N.  Y. 

(Drainage  area  1,640  square  miles,) 


MONTH. 


a  1910. 

January,   

February,    

March,   .. - 

April, 

May 

July/  .IHmm~~~~~~Z 

August, 

September,   

October,  

November,    - 

December,    


Discharge  In  Second-feet. 


Maximum.    Minimum. i     Mean. 


The  year,   


1911. 

January,    

.February,    

March,    

April,    

May,    

June,    — 

July,    

August,     

September,   

October,  

November, 

December, 


The  year,  .. 


17,000 

41,000 

17,400 

12,800 

2,200 

1,470 

600 

4,620 

1,970 

5,100 

9,740 


41,000 


17,400 
0,540 

12,700 

12,700 
4,060 
4,880 
1,070 

14,800 
7,460 
7,460 
7,770 

10,100 


17,400 


4,060 
945 

1,470 
820 
820 
146 
260 
204 

1,840 
400 


145 


1,470 

1.200 

1,470 

2,720 

945 

600 

190 

250 


1,840 
1,760 
1,900 


190 


2,500 
2,200 
18,700 
5,270 
4,940 
1,860 


319 
1,000 

718 
2,890 
1,800 


8,109 


8,290 
2,820 
4,440 
5,810 
1,950 
1,180 
471 
1,680 
2,000 
2,770 
4,100 
8,900 


8,860 


Bun-off. 


Second-feet; 
per  square1  Depth  in 
mile.      I    Inches. 


1.52 
1.& 
8.85 
3.21 
8.01 


.379 
.195 
.610 
.435 
1.76 
1.10 


1. 


5.05 
1.72 
2.71 
3.54 
1.19 


.287 
.994 
1.59 
1.69 
2.50 
2.41 


2.040 


1.75 

1.40 

9.08 

3.68 

3.47 

98 

.44 

.22 

.66 

.50 

1.96 

1.27 


25.82 


5.82 
1.79 
3.12 
3.95 
1.37 
1.01 
.88 
1.15 
1.77 
1.95 
2.79 
2.78 


27.83 


a  Discbarge  January  l  to  February  26  estimated  by  means  of  climatologic  records  and  the 
discharge  at  Kitt arming  and  in  adjacent  drainage  areas.  Mean  discbarge  February  l  to  26 
•estimated  1,300  second- feet. 
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CONEWANGO  CREEK. 


DESCRIPTION  OP  BASIN. 

Conewango  creek  is  one  of  the  largest  tributaries  of  the  Allegheny 
river,  draining  a  total  area  of  approximately  825  square  miles,  688 
of  which  lie  in  New  York  Srtate.  Rising  in  the  western  part  of 
Callaiagus  county,  N.  Y.,  it  flows  southwardly  across  the  New  York- 
Pennsylvania  State  line  in  Warren  county,  about' 10  miles  west  of 
where  the  Allegheny  river  crosses.  Its  source  and  all  of  its  basin 
lies  in  the  once  glaciated  region,  abounding  in  lakes,  ponds  and 
marshes,  the  country  being  rolling  and  largely  deforested,  under 
cultivation  and  well  inhabited.  The  valleys  are  broad  and  flat. 
The  Chautauqua  Lake  in  New  York  lies  on  a  tributary  of  Cas- 
sadoga  creek,  and  below  its  junction  the  valley  is  very  particularly 
flat,  and  the  stream  very  sluggish. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  Do 
45  inches. 

The  discharge  has  been  measured  since  October,  1909,  at  Frews- 
burg,  New  York. 


OHIO  BASIN— STATION  NO.  2. 


CONEWANGO  CREEK  AT  FREWSBURG,  N.  Y, 


DESCRIPTION  OF  STATION 

This  station  was  established  by  the  Water  Supply  Commission 
of  Pennsylvania,  in  cooperation  with  the  Flood  Commission  of  Pitts- 
burgh, on  October  25th,  1909,  at  Whitman's  bridge,  one  mile  above 
Frewsburg  and  18  miles  above  the  mouth. 

The  channel  is  straight  for  75  feet  above  the  station,  when  it 
makes  a  bend  to  the  left,  while  the  channel  below  the  station  is 
straight  for  600  feet.  The  right  bank  is  a  wide,  low  meadow  and 
overflows  at  high  stages.  The  left  bank  is  the  railroad  embankment 
and  does  not  overflow.  The  bed  is  of  clay  and  gravel  and  is  some- 
what shiftfng.  On  the  right  bank  a  one  hundred  foot  trestle  ap- 
proach to  the  railroad  bridge  passes  water  around  that  end  during 


*^ 
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floods,  while  other  flood  waters  get  through  the  embankment,  on  the 
right  bank  some  distance  from  the  bridge,  by  a  culvert,  where  it  is 
measured. 

Discharge  measurements  are  made  from  the  down-stream  side  of 
the  highway  bridge  and  from  the  railroad  bridge  75  feet  below  dur- 
ing extreme  floods.  The  initial  point  for  soundings  on  the  highway 
bridge  is  centre  of  hand-rail  post,  left  end  of  bridge,  looking  down- 
stream. 

A  chain  gage  is  attached  on  the  railroad  bridge  near  the  left  bank. 
The  length  of  chain  from  the  bottom  of  the  weight  to  the  centre 
of  the  marker  is  22.68  feet.  The  elevation  of  zero  is  arbitrary  datum. 
Bench-mark  No.  1  is  the  outer  down-stream  corner  of  coping  stone 
of  left  abutment,  down-stream  wing-wall ;  elevation,  19.87  feet  above 
gage  datum.    The  gage  is  read  twice  daily  by  Lester  Hobart. 

On  account  of  slack  water  from  numerous  mill  dams  there  is  no 
point  on  the  stream  nearer  the  mouth  where  a  gaging  station  is 
available. 

Since  the  establishment  of  this  station  eleven  discharge  measure- 
ments have  been  made.  Owing  to  an  insufficient  number  of  dis- 
charge measurements  no  rating  curve  has  been  computed  and  only 
the  discharge  measurements  and  gage  heights  have  been  published. 


DISCHARGE   MEASUREMENTS,    OONEWANGO   CREEK,    NEAR  FREWS- 
BURG,  CHAUTAUQUA  COUNTY,   N.  Y. 

(Drainage  area  690  square  miles.) 


Hydro  grapher. 


• 

a 

• 

o 

mm 

■ 

• 

00 

o 

'3 

o 
•55 
> 

JB 

• 

5 

AS 

5 

a 
S 

3 

OS 

© 

1 

s 

Remarks. 


1910. 

1 

2 
8 
4 

Mar.     7, 
Mar.     9, 
Mar.  11, 
Mar.   14, 

5 

Mar.   19, 

6 

.July    llt 

7 

Nov.     1, 

8 

Nov.  86, 

9 

1911. 
Jane  18, 

10 

Oct.    80, 

11 

1912. 
July,  28, 

Wheeloek, 
Wheeloek, 
Wheeloek, 
Wheeloek, 


Wheeloek,  _. 

Ryder,  

Drake, 

Langenheim, 


Drake, 
Ryder, 


Boehringer, 


From  R. 

From  R, 

From  R, 

From 

bridge. 

From 

bridge. 

From 

bridge. 

From 

bridge. 

From 

bridge. 

From 
bridge. 
From 
bridge. 

From 
bridge. 


R.  bridge. 
R.  bridge. 
R.  bridge, 
highway 

highway 

Highway 

highway 

highway 

highway 
highway 

highway 


662 

DAILY  MEAN  GAGE  HEIGHTS  OF  CONEWANGO  CREEK,  NEAR  FREWS- 
BURG,  CHAUTAUQUA  COUNTY,  N  Y. 


6. 
7. 
8, 
9. 
10. 


1909. 
Day. 


1.  - 

2.  - 
8.  .. 
4,  - 


12 

13 

M,    

15 


16 - 

17, - 


2s[  .2ii r.n..r..nim.— Hi 

25;  r~iz~~™ni"i"i; 


26.  

27.  

28.  

29, 

30t  . .... 


a.  h. 


•Greek  frozen, 
a  Interpolated. 


1.29 
1.21 
1.68 
1.96 
1.87 

1.38 
1.48 
1.87 
1.57 
1.68 

1.54 
1.53 
1.49 
1.51 
1.49 

1.49 
1.59 
1.91 
2.07 
2.11 

2.82 
2.01 
3.99 
8.81 
2.96 

2.82 
2.11 
8.09 
1.91 
1.98 


DEO. 


G.  H. 


1.89 
1.81 
1.77 
1.77 
l.Te 

1.63 
1.77 
1.77 

•1.47 
•1.5* 

•1.57 

•1.47 

1.52 

1.57 

a2.7» 

4.00 

3.27 

•8.87 

•2.46 

•2.48 

•2.47 
•2.47 
•2.88 
•2.87 

•2,17 
•2.12 
•2.81 
•9.41 
•2.25 
•2.24 
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DAILY  MEAN  GAGE  HEIGHTS  OF  CONEWANGO  CREEK,  NEAR  FREWS- 
BURG.  CHAUTAUQUA  COUNTY,  N.  Y. 


1910. 
Day. 


JAN. 


1. 
2 

3.' 
4, 

a. 

I » 

8, 

9. 

10, 

11, 
12, 
18, 
M, 
16, 

16. 
17. 
18. 
19, 
», 

a, 

22. 
23, 
24, 
25, 


G.H. 


27. 

28,    ._._..._ 

29, . 

80, . 

a - 


2.28 
2.29 
8.86 
8.79 
8.S8 

3.21 

8.21 

•2.96 

•2.98 

•2.78 

2.80 
2.78 
2.71 
2.07 
•2.58 

•2.46 

•2.36 

2.78| 

ir.tW 

10.56 

10.59 
10.65 
10.21 
•9.35 
•8.58 


26,    *T.84 

7.65 
•8.08 

•7.78 
•7.28 
•6.78 


FEB. 

f 
MAR. 

G.H. 

G.H. 

•6.04 
•5.64 
•6.81 
•4.99 
•5.02 

•18.36 

bl8.91 

14.61 

CU.51 

u.vr 

APR. 


G.H. 


•4.67 
•4.z9' 
•4.29; 
•4.80 
•4.18 

•8.94 
•3.89 
•8.84 
•3.69, 
•8.09 

8.89 

6.00 

5.89 

•6.99 

•5.89 

♦5.74 
•6.94 

♦6.17 
♦5.51 
•5.29 

5.08 

4.94 

alO.91 


18.79 
14.21 
14.11 
18.59 
12.99 

12.21 

11.11 

9.79 

8.78 

7.62! 

7.18 
7.07, 
6.69! 
6.59| 
8.89t 

9.51 

10.17 

10.30 

9.55 

8.62 

8.17 
7.17 
6.19 
6.67 
5.18 
4.86 


MAY.!  JUNE. 


G.H. 


4.46 
4.18 
8.91 
8.TB 
8.81 

8.79 
8.70 
8.60 
8.41 
8.29 

3.10 
2.92' 
2.88 
2.67 
2.55 

2.61 
2.67 
2.471 
2.47 
2.78 

8.18 
3.79, 
8.47| 
8.29 
5.13 
I 

8.68; 

5.99! 

4.89 

8.71 

8.40 


•  Measurement  to  top  of  Ice. 
a  Maximum  11.62  at  8.80  P.  M. 
b  Gorge  above  and  below  bridge, 
c  Maximum  14.64  at  7.30  A.  M. 
t  Maximum   10.69. 
e  Interpolated. 


8.41 
6.98 
9.06 
9.08 

7.78 

5.18 
4.48 
4.08 
8.68 
8.48 

8.83 
8.28 
8.08 

2.78 
2.58 

2.88 

2.31i 
2.25 
2.31 
2.181 

2.43 
2.03J 
2.28 
2.73 
2.48! 

2.58 
2.58 
2.58 
2.45; 
2.49 
3.05. 


G.H. 


JULY. 


8.16! 
8.41! 
4.81 
4.90 

4.01 

3.48 
4.01 
4.08 
8.69 
2.96 

8.96 

4.68 

4.481 

8.11 

2.69; 

2.20 

1.98, 

1.88 

1.71 

1.46, 

1.81! 

1.38 

1.27 

1.29: 

1.11, 

1.46 

1.49 

1.49} 

1.62 

1.61 


G.H. 


AUG. 


SEPT.    OCT. 


1.49 
1.39 
1.48 
1.36 
1.21 

1.11 

1.07 
1.21 
1.16 

1.23 
1.83 
1.46 
1.63 
1.89 

1.81 
1.80 
1.15 
1.17; 
1.15 

1.151 
1.17 
1.18 
1.121 
1.13 

I 
1.13! 

1.07 
.98 

1.011 
.971 
.92! 


G.H. 


0.97! 
.91 
.96 
.98 
.96 

.92 
.89 
.87 
.91 
1.01 

1.41 
1.69 
1.20 
1.19' 
1.11, 

1 

•Wr  1 

.98 
.91 
.97 
.98 

.99 
.99 

.97 


G.H.     G.H. 


1.20 
1.26 
1.45 
1.61 
1.71 

5.36 
5.91 
4.19J 
2.88! 
2.81. 

1.79 

1.66 

1.89 

1.8 

1.26 

1.16 

1.06 

.97 

.94 

1.26 

1.27 
1.27 
1.28 


.84 

1.19 

.84 

1.89 

.79 

1.89 

1.29 

1.82 

.85 

1.29 

.89 

1.27 

.89 

1.19 

.87 

1.16 
1.16 
1.18 
1.16 
el.  69 

e2.03 
2.46 
2.98 
2.11 
1.90 

1.61 
1.46 
1.82 
1.88 
1.29 

1.18 
1.14 
1.07 
1.12 
1.16 

1.06 
1.24 
1.61 
1.46 
2.14 

8.09 
2.91 
3.94 
5.11 
5.02 
6.08 


NOV. 


G.H. 


5.40 
6.00 
5.69 
5.42 
6.18 

8.16 
3.00 
8.08 
8.94 
0.89 

9.29 

tl0.84 

10.24 

9.64 

8.84 

7.14 
6.69 
6.04 
5.64 
4.98 

4.89 
4.61 

4.50 
5.54 
8.19 

8.23 
8.82 
8.24 
8.52 
8.67 


DEO. 


G.H. 

« 


6.94 
7.78 
6.99 
6.09 
5-06 

4.90 
4.62 
4.54 
4.44 
4.44 

4.64 
•4.42 
•4.88 
•4.28 
•4.29 

•4.04 

•3.84 
4.04 
4.14 

8.90 
8.86 
3.98 
3.80 
3.89 

8.98 
3.84 
3.54 
5.65 
9.78 
9.60 
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DAILY  MEAN  GAGE  HEIGHTS  OP  CONEWANGO  CREEK,  NEAR  FREWS- 
BURG,  CHAUTAUQUA  COUNTY,  N.  Y. 


lau. 
Pay. 


l. 
2, 

3. 

*. 

5, 


e. 

7, 

8, 

9, 

10. 

11 

12.' 
13, 
14, 
15, 

1«. 
17, 

ia, 

20. 

21, 
22, 
28. 
24, 

25, 

26, 
27. 
28. 

31. 


JAN. 


G.H. 


9.41 

9.67 

9.69 

11.42 

11.93 

12.32 

10.66 

8.92 

8.87 

8.89 

9.0* 
11.23 
11.47 
12.04 
12.79 

12.44 

11.60 

9.64 

7.44 

7.04 

7.09 
7.05 
6.14 
6.64 

4.64| 

7.79 
10.69 
10.99 
12.80 
12.64 
11.69 


FEB. 


G.H. 


10.68 
8.42 
0.68 
6.72 
5.21 

4.97 
4.02 
5.99 
4.26 

4.27 

4.22 
3.72 
3.62 
5.82) 

6.27 

7.60 
8.66 
8.12 
8.47 
8.12 

8.02 
7.77 
7.33 
7.12 
6.82 

5.19 
6.97 
5.87 


MAR. 


G.H. 


4.60 
4.26 
4.00 
8.78 
8.68 

8.48 
8.30 
8.21 
8.40 
6.10 

6.86 
6.88 
7.61 
7.20] 

5.80 

4.90 
4.61 
4.40 
4.20 
4.25 

4.96 
6.05 
6.00 
5.46 
4.61 

4.80 
6.10 
8.40 
7.26 
6.45 
5.46 


APR. 


G.H. 


MAY, 


4.98 
4.68 
4.28 
4.68 
6.69 

9.68 
9.61 
9.68 
7.18 
6.78 

6.78 
4.78 
4.43 
4.88 
4.31 

4.2S 

4.08 
8.78 
8.68 
4.61 

4.48 
4.29 
4.18 
3.68 
8.88 

8.18 
2.98 
2.68 
2.78 
2.98 


G.H. 


6.68 

6.52 

'5.46 

5.16 

t 

t 
t 
t 

t 
t 

t 

t 
t 
t 

t 


JUNE. 


G.H. 


1.54 
1.41 
1.41 
1.86 
1.41 

1.48 
1.89 
1.88 
1.40 
1.40 

1.84 

1.86 
1.82 
1.44 
1.34 


t 

1.84 

t 

1.46 

8.19 

1.81 

2.04 

•1.28 

1.99 

1.20 

1.94 

1.88 

1.69 

1.34 

1.09 

1.29 

1.64 

1.18 

1.61 

1.26 

1.58 

1.31 

1.70 

1.44 

1.89 

1.76 

1.26 

1.44 

1.07 

1.28 

.98 

JULY, 

AUG. 

G.H. 

G.H. 

1.17 

0.70 

1.18 

.80 

1.26 

1.01 

1.27 

1.44 

1.17 

1.26 

1.17 

1.89 

1.15 

1.49 

1.11 

1.89 

1.11 

1.81 

1.07 

1.14 

1.01 

.96 

.89 

1.02 

.85 

.97 

.85 

.94 

.80 

1.89 

.81 

1.72 

.77 

1.64 

.79 

1.42 

.77 

1.80 

.78 

1.28 

.91 

1.14 

1.21 

1.11 

Lid 

1.06 

1.01 

1.09 

.87 

1.14 

.80 

1.41 

.70 

1.81 

.06 

4.49 

.70 

9.62 

.69 

9.46 

.69 

8.46 

SEPT. 


OOT. 


G.H.     G.H. 


8.19 
4.16 
2.81 
1.78 
8.63 

8.91 
8.71 
4.71 
4.80 
8.41 

2.99i 
2.93 
2.98 
4.00 
8.11 

8.09 
2.69 
£.24 
1.90 
1.86 

1.75 
1.51 
1.46 
1.21 
1.29 

8.16 
8.29 
8.51 
3.58 
8.71 


NOV. 


G.H. 


4.27 
5.60 
6.25 
5.05 
4.94 

4.57 
6.07 
6.89 

4.08 
4.86 

8.40 
8.22 
2.95 
2.70 
2.68 

2.60 
4.68 
4.97 
4.82 
8.98 

8.89 

2.87 

2.fl 

8.69 

2.57 

2.65 
2.49 
2.47 
2.42 
2.84 
2.47 


8.16 
8.11 
8.09 
2.94 
2.99 

2.61 
5.16 
4.68 
4.86 

4.06 

2.69 
5.26 
6.71 
5.05 
2.31 

2.86 
3.98 
5.66 
9.46 
10.08 

10.09 
9.85 
9.71 
9.47 
7.46 

8.48 
8.98 
7.95 
7.88 
7.11 


DEO. 


G.H. 


5.25 
6,12 
4.98 
4.9Z 
4.64 

4.41 
4.84 
4.81 
7.88 
7.81 

8.61 

9.80 
10.U 
10.69 
10.75 

10.64 
9.79 
8.86 
6.58 
5.10 

6.17 
7.16 
7.39 
6.89 
7.80 

6.98 
6.16 
^6.70 
6.85 
6.46 
6.80 


'Interpolated. 

tGage  out  on  account  of  repairs  to  bridge. 


F-fcflfa. 
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KINZUA  CREEK. 


DESCRIPTION  OP  BASIN. 

Kinzua  creek,  a  tributary  of  the  Allegheny  river  in  Warren 
county,  drains  an  area  of  approximately  one  hundred  and  eighty 
square  miles.  Rising  in  the  centre  of  McKean  county,  it  follows  a 
general  westerly  direction  through  a  rough,  sparsely  settled  area, 
covered  partly  with  second  growth  timber,  and  very  little  farming 
being  carried  on  along  its  course,  to  its  mouth  at  Kinzua,  Warren 
county,  a  distance  of  about  thirty-five  miles.  The  slope  is  steep 
and  in  general  the  stream  flows  in  a  deep,  narrow  valley  between 
high  mountain  ridges.  Of  the  many  tributary  streams,  the  principal 
one  is  the  South  Branch.  The  headwaters  of  one  of  its  tributaries 
are  used  for  a  water  supply.  The  mean  annual  precipitation  over 
this  water  shed  is  from  40  to  45  inches. 

The  discharge  has  been  measured  since  October  23,  1909,  at  Dew- 
drop,  approximately  three  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  3. 


KINZUA  CREEK  AT  DEWDROP,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  October  23,  1909,  by  the  Water 
Supply  Commission  of  Pennsylvania  in  co-operation  with  the  Flood 
Commission  of  Pittsburgh,  and  was  discontinued  November  20th, 
1911.  It  is  located  on  a  single  span,  steel,  through-truss,  highway 
bridge,  three  miles  above  the  mouth. 

The  channel  is  straight  for  300  feet  above  and  600  feet  below.  Both 
banks  overflow  at  extreme  high  stages,  low  fields  lying  on  either 
side.  The  bed  of  the  stream  is  composed  of  rock  and  gravel  and 
fairly  regular;  good  velocity,  with  eddy  at  right  bank  during  nor- 
mal stages. 

Discharge  measurements  are  made  from  the  down-stream  side  of 
the  bridge,  the  initial  point  for  soundings  being  top  edge  of  left 
bridge  seat,  the  stations  being  painted  on  the  down-stream  hand- 
rail. A  chain  gage,  with  detached  box,  is  fastened  to  the  down- 
stream side  of  the  bridge,  near  left  bank.  The  length  of  chain  from 
bottom  of  weight  to  marker  is  12.99  feet.  The  elevation  of  zero  is 
arbitrary  datium.    Bench  mark  No.  1,  is  outer  down-stream  corner  of 
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coping  on  left  abutment,  elevation  10.95  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  square  cut  in  stone  on  top  of  down-stream 
end  of  right  bridge  seat,  elevation  10.92  feet  above  gage  datum.  The 
gage  was  read  twice  daily  by  Gerald  Welden. 

Since  the  establishment   of   this   station   14   discharge  measure- 
ments have  been  made. 


DISCHARGE  MEASUREMENTS  OF  KINZUA  CREEK,  AT  DEWDROP,  WAR- 
REN COUNTY,  PENNA. 

(Drainage  area  171  square  miles.) 


No. 


l 

2 


8 

4 
5 
6 
7 
8 


Hydrographer. 


1 

. 

. 

«-* 

1 

A 

• 

-t-t 

'— 

*- 

«» 

«; 

x; 

? 

c 

"3 

«•« 

t> 

*~ 

u 

JZ 

© 

"^* 

*« 

4-> 

a 

S3 

be 

S: 

Remarks, 


i    5 


1909. 

Oct.     23, 

1910. 
Mar.     2, 


Mar.  4, 
Mar.  8, 
Jdar.  12, 
Mar.  28, 
Jane  16, 
July    11, 


Grant,  ... 
Wheelock, 


.Wheelock,   

Wheelock, 

Wheelock,  

Wheelock,   . 

Drake,    

Ryder 


9     Aug.  17, 

10  Nov.     2. 

11  Nov.   27, 

1911. 

12  June   17, 

13  Oct.     29, 

1912. 

14  \  July    22, 


Drake,     

Drake,    

Langenhefm,   _. 


Drake, 
Ryder, 


Boehrlnger, 


[Feet.'Sq. 

I      92  , 

i  j 

i     100 


100 
100 
100 
100 

90 

89 

G5 
95  i 
100 

I 

90 

100  i 

94 


'  Ft. 

ft.    per 

sec. 


134 


0.76 


773     3.3o 


492 
504 
318 
829 
162 
29 

72 
144 
200 


3.66 
3.62 
2.83 
2.51 
1.05 
1.70 

0.36 
0.94 
1.38 


Feet. 


0.89 
7.30 


Sec.  ft. 


102 


2582 


101     0.70 
191     1.02 


i 


112 


0.64 


1.09 


Msmt.    affected 
gorge  below 
ing  backwater. 


by 


4.46 

1744 

4.56 

1814 

2.84 

742 

3.00 

826 

1.19 

171 

0.55 

50 

Wading      100 
above  station. 

0.30 

26 

0.96 

132 

1.58 

276 

0.67 

71 

1.81 

.   194 

feet 
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DISCHARGE  TABLE  FOR  KINZUA   CREEK,    AT     DEWDROP,     WARREN 
COUNTY,   FROM  OCTOBER  23,  1909,  TO  NOV.  20,  1911. 


■ 

• 

• 

• 

■ 

+J 

•     +» 

<*> 

*» 

■«* 

€ 

JO 

X3 

$ 

« 

I 

"3 

X3 

9 

bo 

"3 

X] 

1 

"3 

4 

S 

3 

S 

3 

S 

XJ 

S 

s 

& 

€ 

08 

CD 

9Q 
ft 

O 

X 

a 

©    1 

en 

5     1 

ca 

00 

•** 
ft 

C8 

w 
£ 

Feet. 

i 
See.  ft. 

0.00 

5 

.10 

9 

.20 

16 

.80 

24 

.40 

34 

.50 

45 

.60 

68 

.70 

74 

.80 

92 

.90 

111 

1.00 

182 

.10 

154 

.20 

177 

.30 

202 

.40 

228 

Feet. 
.50 
.60 
.70 
.80 
.90 
2.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70. 
.80 
.90 


Sec.  ft. 
254 
283 
312 
344 
876 
410 
444 
481 
619 
558 
598 
040 
0S4 
780 
776 


Feet. 

3.00 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

4.00 
.10 
.20 
.30 


Sec.  ft. 
824 
874 

927 
082 
1040 
1100 
1160 
1220 
1280 
1342 
1408 
1474 
1544 
1618 


Feet. 
.40 
.50 
.60 
.70 
.80 
.90 
5.00 
.10 
.20 
.80 
.40 
.50 
.60 
.70 


.ft. 

Feet. 

1688 

.80 

1782 

.90 

1838 

6.00 

1910 

.10 

1994 

.20 

2072 

.80 

2150 

,40 

2228 

.60 

2308 

.60 

2890 

.70 

2476 

.80 

2560 

.90 

2646 

7.00 

2732 

8.00 

■ 

Sec.  ft. 


8172 


88BO 

4780 
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DAILY  MEAN  GAGE  HEIGHTS  AND   DISCHARGES  OF  KINZUA  CREEKr 

AT  DEWDROP,  WARREN  COUNTY,  PENNA. 


1909. 
Day. 


1.    — 

2 ~ 

3 

4 - 

*.     

«.     

7 

8,    : 

9,     

10,     

11 

12 

13,    — 

14 

w 

17.    

18, 

19 

20,     

21.  , 

22, — 

28.     

24,     _ 

26,     -n 

28,     _. 

27 

28 

29, 

» 

31 


NOV. 


0.46 
0.44 
0.64 
0.96 
0.78 

0.70 
0.62 
O.flB 
0.66 
0.64 

0.64 
0.03 
0.74 
0.78 
0.72 

1.00 
1.86 
1.76 
1.85 
1.18 

1.06 
0.98 
0.88 
0.86 
0.80 


DEO. 


Q.  H. 

Difl. 

0.47 

42 

0.47 

42 

0.48 

48 

0.49 

44 

0.48 

48 

Q.  H. 


41  I 
39| 
60  i 
122 


74 
61 
66 
62 
60 

60 

71 
81 
79 
78 

182 
800 


216 
172 

148 
128 
107 
103 


0.72 
0.79 
0.73 
0.66 
0.64 

0.64 
0.62 
0.76 
0.87 
0.98 

0.94 
0.84 
0.86 
2.08 
1.83* 

1.18 
1.03 
0.98 
1.03 
0.98 

1.13 
1.18 
1.18 
1.14 
1.19 

1.26 
1.80 
1.26 
1.24 
1.22 
1.20 


t 


Dfs. 


78 
90 
79 
63 
65 

6fr 

61 

85 

105 

128 

119 
100 
102 
437 
911 

161 
189 
128 
139 
128 

161 

172 
172 
163 
176 

192 


192 
187 
182 
177 
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ESTIMATED  MONTHLY  DISCHARGE  OF  KINZUA  GREEK,  AT  DEWDROP, 

WARREN  COUNTY,  PENNA. 

(Drainage  area  171  square  miles.) 


MONTH. 


November, 
December, 


1909. 


January,   . 
February, 
March,    ... 
April,    .... 

May 

Jane,  

July 

August,    .. 
September, 
October,    . 
November, 
December, 


1910. 


The   year, 


January.   

February,   .... 

March,    

April,  

May,    

June 

July, 

August,    

September,  ... 

October,    


1911. 


Discharge  in  Second-feet. 


Maximum. 


Minimum. 


800 

437 


2068 

*2840 

t8146 

1190 

Odd 

627 
200 
90 
108 
106 
444 
1502 


+3146 


2926 

1866 

1311 

1112 

511 

378 

146 

602 

1266 

1250 


'Estimated. 
tFree  flow. 


88 
61 


168 

286 
455 

no 

170 
68 
89 
18 
16 
17 
68 

182 


15 


288 


122 
860 
66 
74 
11 
12 
66 
870 


Mean. 


99 

144 


684 

715 

1255 

429 

414 


Run-off. 


Second-feet 

per  square 

mile. 


69 
88 
40 
56 

199 
834 


367 


479 
4*1 


166 
28 
84 

879 
610 


0.579 
0.842 


8.708 
4.181 
7.839 
2.509 
2.421 
1.804 
.404 
.193 


1.164 
1.961 


Depth  in 


0.686 
0.800 


2.144 


6.608 

2.801 

2.686 

8.888 

1.181 

.971 

.164 

.491 

2.176 

8.567 


4. 

4.854 

8.461 

2.799 

2.791 

1.466 


1.1 
2.249 


28.991 


6.< 
2.997 
8.108 
4.882 

l.an 

1.088 
.189 


2. 
4.112 
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BROKENSTRAW  CREEK- 


DESCRIPTION  OF  BASIN. 

Brokenstraw  creek,  a  tributary  of  the  Allegheny  river,  drains  a 
total  of  approximately  324  square  miles,  70  of  which  lie  in  New  York 
State.  Rising  in  Chautauqua  county,  N.  Y.,  about  five  miles  north 
of  the  Pennsylvania  State  Line,  it  flows  in  a  general  southerly  direc- 
tion and  enters  Erie  county,  Pa.,  near  its  northeastern  corner,  and 
turning  southeasterly  passes  into  and  through  Warren  county  to 
its  mouth  at  Irvineton,  a  distance  of  about  35  miles.  This  stream 
flows ,  through  a  rolling,  agricultural  country,  bordered  by  a  wide 
valley,  sparsely  settled  and  considerably  deforested.  A  few  boroughs 
lie  in  the  basin,  and  some  farming  villages.  The  flow  of  this  stream 
is  not  rapid,  the  course  lying  at  an  elevation  of  1,720  feet,  and  the 
mouth  at  1,140  feet,  the  average  rate  per  (mile  be&ng  10  feet  from 
the  New  York  State  Line  through  Pennsylvania  to  its  mouth.  The 
upper  water  shed  lies  within  the  glacial  area.  There  are  many 
tributaries,  Little  Brokenstraw  being  the  largest,  and  on  the  head- 
waters there  are  a  few  lakes,  ponds  and  swamps.  It  is  not  used  for 
water  supply  and  very  little  power  has  been  developed. 

The  mean  annual  precipitation  over  this  water  shed  is  from  40  to 
45  inches. 

The  discharge  of  this  creek  has  been  measured  since  October  22, 
1909,  at  Youngsville,  Warren  Co.,  approximately  3  miles  above  the 
mouth. 


OHIO  BASIN— STATION  NO.  4. 


BROKENSTRAW  CREEK  AT  YOUNGSVILLE,  PA, 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  October  22nd,  1909,  by  the  Water 
Supply  Commission  qf  Pennsylvania,  in  co-operation  with  the  Flood 
Commission  of  Pittsburgh,  and  is  located  on  a  single  span,  steel, 
through-truss,  highway  and  trolley  bridge,  at  Youngsville,  Warren 
Co.,  about  3  miles  above  the  mouth  of  the  creek. 

The  channel  above  the  station  curves  gradually  to  the  right,  look- 
ing upstream,  with  a  riffle  about  300  feet  above  the  bridge,  while 
below  the  station  the  channel   is  straight  for  1,000  feet,  with   a 
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riffle  400  feet  below  the  bridge.  The  right  bank  is  high  and  does 
not  overflow,  while  the  left  bank  overflows  for  a  short  distance  under 
approach  trestle  at  high  Stages.  The  bed  of  the  creek  is  com- 
posed of  clay  and  gravel,  and  ip  fairly  permanent.  The  channel  at 
this  section  is  deep  and  quiet,  and  the  flow  mostly  at  right  side  in 
low  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge  during  medium  and  high  stages,  and  by  wading  at  low 
stages.  The  initial  point  for  soundings  is  top  edge  bridge  seat, 
right  abutment. 

A  14  foot  staff  gage,  graduated  in  feet  and  tenths,  was  spiked  to 
a  large  pile  on  left  bank,  just  above  the  bridge,  but  was  subsequently 
removed  to  the  right  abutment,  downstream,  side,  where  it  is  at 
present  located.  Bench  Mark  No.  1,  is  ring  cut  in  stone  on  top  of 
upstream  corner  of  right  abutment  on  the  outer  edge  near  the  date 
1891  cut  in  stone;  elevation  12.42  feet  above  zero  of  gage,  which  is 
arbitrary  datum.  The  gage  is  read  twice  daily  by  W.  F.  Schnell, 
Youngsville,  Pa. 

Since  the  establishment  of  this  station,  14  discharge  measure- 
ments have  been  made. 


DISCHARGE  MEASUREMENTS  OF  BROKENSTRAW  CREEK,  AT  YOUNGS- 
VILLE, WARREN  COUNTY,  PENNA. 

(Drainage  area  290  square  miles.) 


No. 


l 

2 


8 

4 
b 
0 
7 
8 
9 
10 


Hydro  grapber. 


• 

a 

a 

o 

>» 

4-» 

■ 

*» 

*» 

• 

o 

o 

> 

3 

x: 

• 
S3 

2 

e8 

a 

as 
o 

63 

x: 

00 

fc 

< 

s 

e 

A 

1906. 
Aug.    26, 


Sept.  28, 


1910. 
Jan.  Si, 
Mar.  1 , 
Mar.  3, 
Mar.  6, 
Mar.  7, 
Mar.  10, 
Mar.  15, 
July    13, 


Stevens, 


Gannett   &  Ryder,. 


Jfcet. 


133 


11 

Nov.    98 

1911. 

19 

June   19, 

13 

Oct.    80, 

1912. 

14 

July    23 

Kenneth  Grant,    

Wheelock 

Wheelock 

Wheelock,    

Wheelock,    

Wheelock,    

Wheelock,     

O.   E.   Ryder,    

Langenhelm,    

Drake 

Ryder _ 

Boeminger,    


116 
148 
148 
145 
150 
107 
100 
88 


Sq.  it. 


365 


68 


520 

1111 
1131 
981 
1227 
629 
522 
101 


Ft. 

per   |  Feet. 
eec. 


0.124 


0.66 


1.25 
5.27 
5.07 
3.92 
5.10 
2.27 
1.65 
2.14 


0.40 


0.20 


I 


104  | 

85  I 

92  ! 

37  i 


549 

304 
394 

322 


1.95 

0.36 
0.56 


2.00 
6.90 
7.00 
5.80 
7.65 
3.10 
2.30 
0.60 


Sec.  ft. 


45 


45 


2.65 

0.29 
1.17 


648 
5860 
5730 
3770 
6264 
1424 
857 
193 


0.19     0.30 


1078 

109 
220 

60 


Remark!. 


Measurement  from 
highway  bridge  at 
Irvlneton. 

Wading        measure 
ment       600       feet 
above  R.  R.  bridge 
at  Irvlneton. 


(Rising). 
(Rising). 


(Falling). 


Wading  measure- 
ment same  as  No. 
2,  drainage  area 
10  per  cent,  greater 
than  at  gage. 


0.6  measurement. 
8urface  Meaaurment. 
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DISCHARGE   TABLE   FOR   BROKENSTRAW  CREEK,    AT  YOUNGSVILLE. 

WARREN  COUNTY,  FROM  OCT.  31.  1909. 


• 

1 

i 

• 

<*> 

bt. 

• 

■ 

2 

• 

CM) 

•0 
Ctf 

M 

• 

& 

g 

f    a 

g 

08 

«» 

1 

4> 

CM) 

C8 

■8 

«0 

08 

•8 

■i 

1 

0 
* 

OS 

© 

5 

© 

5 

1        w              A 

i                        ! 

© 

5             * 

5 

Feet. 

Sec.  ft. 

Feet.      Sec.  ft. 

Feet. 

See.  ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

.00 

60 

.70 

485 

.30 

1575 

.90 

2890 

.50 

4660 

.10 

62 

.80 

640 

.40 

1650 

5.00 

2960 

.60 

4820 

.20 

76 

.90 

600 

.60 

1726 

.10 

8030 

.70 

4980 

.80 

89 

2.00 

660 

.60 

1800 

.20 

8160 

.80 

6150 

.40 

101 

.10 

720 

.70 

1875 

.30 

8260 

.90 

::-i" 

.50 

116 

.20 

786 

.80 

1950 

.40 

3340 

7.00 

5490 

.60 

138 

.30 

860 

.90 

2030 

.50 

8440 

.10 

6685 

.70 

164 

.40 

915 

4.00 

2110 

.60 

8540 

.20 

6640 

.80 

176 

.60 

985 

.10 

2100 

.70 

8640 

.80 

6015 

.90 

198 

.60 

1066 

.20 

2270 

.80 

8740 

.40 

6190 

1.00 

224 

.70 

1126 

.80 

2850 

.90 

8850 

.50 

6895 

.10 

255 

.80 

1200 

.40 

9140 

6.00 

8970 

.60 

6540 

.20 

287 

•  1R# 

1275 

.50 

2580 

.10 

4100 

.70 

6715 

.30 

820 

3.00 

1850 

.60 

2020 

.20 

4230 

.80 

6B00 

.40 

866 

.10 

1425 

.70 

2710 

.30 

4370 

.90 

7065 

.60 

392 

.SO            1500 

.80 

2800 

.40 

4510    1         8.00 

7240 

.60 

434     i 

|                     I 

I 

! 

DAILY   MEAN   GAGE  HEIGHTS  AND   DISCHARGES  OF  BROKENSTRAW 
CREEK.  AT  YOUNGSVILLE,  WARREN  COUNTY,  PENNA. 


Day. 

NOV. 

DEO. 

1909. 

• 

G  H 

Dls. 

G  H 

D!8. 

1 _, 

0.85 
.85 
.40 

.40 
.40 

.40 
.35 
.38 
.75 
.80 

.65 
.50 
.50 
.45 
.40 

.45 

.75 

1.00 

1.00 

1.00 

1.35 
1.00 
2.20 
2.10 
1.20 

1.00 
.80 
.70 
.70 
.65 

94 
94 

101 
101 
101 

101 

94 

98 

164 

175 

144 
116 
115 
108 
101 

108 
164 
224 
224 
224 

398 
600 
785 
720 
287 

224 
175 
154 
154 
144 

0.60 
.50 

.60 
.50 
.50 

.50 
.45 
.45 
.45 
.45 

.46 

.46 

.60 

2.30 

2.10 

2.10 
1.80 
1.80 
1.00 
1.00 

1.60 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

183 

2 ^. _ 

115 

S.     

115 

4 

115 

5 

115 

a 

7 

115 
108 

8,     

108 

9 

10 _ 

103 
108 

11 _ 

108 

12 

106 

15 

16 

115 
850 
720 

720 

17 ! 

540 

18,     

540 

19 .                            | 

224 

20 _ _ 

224 

21 

224 

224 

22:  :::: — 

23,     

224 

224 

224 

224 
224 
224 
224 

224 
224 

28,     

29 _ _ 

30 _. 

31 "        "   ' 
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ESTIMATED    MONTHLY    DISCHARGE    OF    BROKENSTRAW    CREEK,    AT 

YOUNGSVILLE,  WARREN  COUNTY. 

(Drainage  area  290  square  miles.) 


MONTH. 


November,    .. 
December,    .. 


1000. 


1010. 

January,    

February,   

March 

April,  _ 

May 

June,    — 

July,    - 

August.    , 

September,   _ 

October,    

November 

December,     

The    year,    


January, 
February,   . 

March 

April.    

May 

June -. 

July,    

August,    ... 
September, 
October,     _. 
November 
December, 


1911. 


Discharge  in  Second-feet. 


Maximum. 


786 
860 


Minimum. 


94 
109 


3070 
5865 
7085 
1426 
2910 

neo 

144 
133 
1200 
1125 
3600 
2030 


7085 


The  year, 


7940 
3020 
2400 
2800 
1360 
186 
75 
5490 
4230 
2350 
3850 
3440 

7940 


175 

320 

320 

189 

154 

108 

82 

75 

75 

115 

512 

434 


75 


Mean. 


208 

250 


356 

108 

224 

304 

108 

63 

50 

50 

106 

255 

392 

392 

50 


819 

679 

2210 


480 
304 
104 
84 
284 
358 
1352 
720 


644 


Bun -o  IT. 


Second-feet 

per  square 

mile. 


.717 
.862 


2040 

902 

923 

999 

295 

115 

68 

455 

602 

784 

1327 

1197 

809 


2.824 

2.841 

7.621 

1.817 

1.055 

1.048 

.359 

.290 

.807 

1.534 

1.663 

2.4SS 


2.220 


Depth  in 
Inches. 


.800 
.903 


7.034 
3.110 
3.183 
S.445 
1.017 
.396 
.217 
1.509 
2.076 
2.703 
4.576 
4.127 

2.788 


3.256 

2.438 

8.786 

1.470 

1.908 

1.1C9 

.414 

.334 

.901 

1.423 

6.201 

2.863 


SO.  163 


8.109 
3.289 
8.670 
8.8-14 
1.172 
.442 
.250 
1.809 
2.316 
3.116 
5.106 
4.766 

87.881 
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OIL  CREEK. 


DESCRIPTION  OF  BASIN. 

Oil  creek,  a  tributary  of  the  Allegheny  river,  drains  an  approxi- 
mate area  of  335  square  miles  in  Erie,  Crawford,  Warren  and 
Venango  counties.  It  rises  in  Oil  Creek  Lake,  Crawford  County, 
which  lake  is  fed  by  numerous  streams  and  runs  heading  in  Erie 
County;  the  east  branch  of  Oil  creek  rising  in  a  large  lake  at  Spar- 
tansburg,  Crawford  county,  also  fed  by  numerous  streams  rising  in 
Erie  county.  These  two  streams  join  at  Centerville,  Crawford 
county,  the  creek  proper  having  a  fall  of  116  feet  in  a  distance  of 
6  miles,  while  the  east  branch  has  a  fall  of  150  feet  in  eight  miles. 
From  the  junction  of  these  streams  Oil  creek  flows  in  a  general 
southerly  direction  through  Crawford  and  Venango  counties  to  its 
maouth  at  Oil  City,  a  distance  of  30  miles.  From  Centerville 
(elevation  1,275)  to  Oil  City  (elevation  985),  the  slope  of  the  creek 
is  at  a  uniform  rate  of  10  feet  per  mile.  There  are.  many  tributaries, 
none,  however,  of  any  considerable  size.  The  valley  of  Oil  creek 
is  wide  and  flat,  the  hills  rising  abruptly,  and  often  with  cliffs,  from 
its  flood  plain.  Its  upper  section*  lies  in  the  glacial  area.  The  valley 
is  underlain  with  productive  oil  fields,  farming  and  oil  production 
being  carried  on  throughout  the  basin.  Its  valley  is  largely  defor^ 
ested,  and  along  its  course  lie  numerous  large  boroughs  and  vil- 
lages. The  stream  is  used  extensively  for  industrial  water  supply 
but  no  domestic  supplies  are  obtained  from  it. 

The  mean  annual  precipitation  over  this  water  shed  is  from  40 
to  45  inches. 

The  discharge  has  been  measured  since  October  20th,  1909,  at 
Rouseville,  about  two  and  one-half  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  5. 


OIL  CREEK  AT  ROUSEVILLE,  PA. 


DESCRIPTION  OP  STATION, 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania,  in  co-operation  with  the  Flood  Commission  of  Pitts- 
burg, on  October  20th,  1909,  and  is  located  on  a  two  span,  steel, 
through  truss,  highway  bridge,  about  two  and  one-half  miles  above 
the  mouth  and  one-half  mile  below  Rouseville. 

The  channel  above  the  station  is  straight  for  200  feet,  a  trolley 
bridge  crossing  the  same  about  400  feet  up  the  stream.  The  chan- 
nel below  the  station  is  straight  for  1,000  feet.    The  right  bank  is 
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high  and  only  overflows  in  extreme  floods,  while  the  left  bank  is 
high  and  not  subject  to  overflow.  The  bed  is  composed  of  gravel 
and  is  fairly  permanent.     There  is  slight  velocity  at  low  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge  and  by  wading  at  extreme  low  stages.  The  initial  point 
for  soundings  is  top  edge,  right  bridge  seat. 

A  staff  gage  is  bolted  to  the  downstream  face  of  the  right  abut- 
ment. The  elevation  of  zero  is  arbitrary  datum.  Bench  Mark  No.  1 
is  top  chord  at  upstream  end  of  stone  in  bottom  course  at  down- 
stream corner  of  right  abutment;  elevation  1.46  feet  above  gage 
datum.  Bench  Mark  No.  2  is  bottom  of  iron  bed  plate  on  right 
abutment  downstream  truss  (directly  above  gage)  elevation  15.76 
feet  above  gage  datum.  The  gage  is  read  twice  daily  by  C.  H. 
Wright. 

Since  the  establishment  of  this  station  20  discharge  measure- 
ments have  been  taken/ 


DISCHARGE 


No. 


3 
4 


5 
0 
7 
8 
9 
10 
11 


12 
13 
14 
16 


10 
17 
18 
19 


MEASUREMENTS     OF     OIL     CREEK,     AT 
VENANGO  COUNTY,  PENNA. 
(Drainage  area  880  square  miles.) 


ROUSEVILLE, 


Date. 


1908. 
Aug.   24, 


Sept.  27, 


1910. 
Feb.     1, 
Feb.     4, 


Feb.  12. 

Feb.  22, 

Feb.  28, 

Mar.  4, 

Mar.  11, 

April  7f 

June  14, 


July'  13, 

Aug.  IS, 

Nov.  3, 

Dec.  30, 

1911. 
Jan.     2, 
Jan.    15, 
June   20, 
Oct.    27, 

1912. 
July    27, 


Hydrographer. 


Steven* , 


Gannett   ft  Ryder,--. 


Grant 

Drake* 


Drake, 

Drake, 

Drake, 

Drake, 

Drake, 

Drake 

Drake, 


Ryder, 
Drake, 
Drake, 
Drake, 


Drake, 
Drake, 
Drake, 
Ryder, 


a 

m 

0 

fs 

1 

33 

M. 

♦»    1 

o 

g 

£ 

• 

n 

o 

o 

■a   1 

I       *» 

oS 

c 

09      i 

■    *o 

< 

as 

to 

\* 

£ 

OB 

o 

1 

5 


Remarks. 


Feet. 


140 


«l 


181 
181 


181 
181 
181 
181 
181 
181 
181 


Boehrfnger, 


188 
188 
182 


182 
182 
172 
182 


177 


8q.  tt. 


167 


68 


466 

577 


409 
509 
1187 
972 
678 
532 
507 


78 
873 
684 
923 


898 

1077 

S87 

498 


390 


Ft. 
per 
sec. 

0.35 


0.58 


1.11 
0.95 


0.46 
1.09 
4.57 
4.07 
1.86 
0.59 
0.67 


1.14 
0.16 
2.08 
4.03 


3.01 
5.26 
0.19 
0.69 


0.29 


Feet. 


0.60 


1.61 
1.95 


1.30 
1.90 
4.80 
8.90 
2.30 
1.50 
1.40 


0.77 
0.70 
2.50 
3.79 


3.55 
4.56 
0.75 
1.S6 


0.87 


Sec.  ft. 


59 


515 
546 


189 

649 

5196 

3957 

1281 

315 

341 


89 
58 

1420 
3717 


3230 
6679 
74.5 
344 


114 


Measurement  from 
Centre  St.  bridge. 
Oil  aty. 

Wading       measure- 
ment 100  feet  be- 
low trolley  bridge 
at  Rousevflle. 


Current  too  slow  for 
good  msmt.  with 
large  meter. 

Ice  conditions. 


Wading  measure- 
ment above  trol- 
ley bridge. 
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DISCHARGE   TABLE   FOR   OIL   CREEK,    AT     ROUSEVILLE, 

COUNTY,  FROM  OCT.  20,  1909. 


VENANGO 


• 

.   1 

. 

■ 

. 

4» 

•M 

*» 

+> 

*£ 

43 

A 

A 

JS 

■& 

M 

M 

ttf 

M 

CM 

"3 

• 

<P 

• 

*8 

3> 

« 

9> 

■5 

<p 

JS 

M 

JS 

M 

M 

A 

M 

« 

CM) 

a 

l~ 

I* 

t* 

I* 

«9 

98 

c6 

as 

& 

i 

s 

& 

■8 

s, 

€ 

& 

•g 

08 

08 

K 

as 

• 

08 

JS 

98 

« 

o 

s 

o 

s 

o 

5 

o 

5 

o 

5 

Feftt. 

Bee.  ft. 

Feet. 

See.  ft. 

1 
Feet. 

Sec.  ft. 

Feet. 

Sec.  ft.    ' 

i 

0.40 

88 

.80 

420 

.80 

20GO 

.90 

8900    | 

.£0 

46 

.70 

496 

.90 

2170 

4.00 

4080    ' 

.00 

80 

.80 

680 

3.00 

2840 

.10 

4200    i 

.70 

77 

.90 

076 

.10 

2610 

.20 

4460    | 

.80 

98 

2.00 

780 

.20 

2880 

.80 

4840     1 

.90 

118 

.10 

»|00 

.80 

2860 

.40 

4810 

1.00 

145 

.20 

1080 

.40 

8020 

.60 

6040     , 

.10 

175 

.3(t 

1170 

.60 

8196 

.00 

5240     ' 

.20 

930 

.40 

1820 

.00 

8870 

.70 

5400     ! 

.80 

266 

.60 

1490 

.70 

8646 

.80 

6080     j 

.40 

800 

.00 

1660 

.80 

8720 

.90 

6900 

.60 

856 

.70 

1880 

1 

eet. 

Sec.  ft. 

6.00 

6120 

.10 

0840 

.20 

8680 

.80 

OBBO 

.40 

7080 

.60 

7800 

.00 

7840 

.70 

7940 

.80 

8240 

.90 

8640 

8.00 

8840 

DAILY  MEAN   GAGE  HEIGHTS  AND  DISCHARGES  OF  OIL  CREEK,  AT 

ROUSEVILLE,  VENANGO  COUNTY,  PENNA. 


l. 

2. 
8, 
4. 
5, 

8, 
7, 
8. 
0. 

10, 

11. 
12. 
18, 
14, 
16. 

18, 
17. 
18. 
19. 
20. 


21.    -. 


28. 
24. 

26. 

28. 
27. 
28, 
29. 
80. 
81. 


1909. 
Day. 


OCT. 


NOV. 


O.  H. 


0.70 

0.72 
0.77 
0.86 
0.88 
0.84 

0.81 
0.79 
0.75 
0.72 
0.70 
0.08 


Difl. 


77 

81 

90 

107 

108 

106 


94 

88 
81 
77 
74 


G.  H. 


0.03 
0.71 
0.72 
0.70 
0.78 

0.74 
0.76 
0.78 
0.85 
0.91 

0.88 
0.78 
0.78 
0.74 
0.76 

0.76 
0.87 
1.15 
0.98 
1.10 

1.45 
1.90 
1.90 
1.46 
1.20 

1.10 
1.00 
0.90 
0.80 
0.80 


Die. 


74 
79 
81 
77 


80 

92 

107 

121 

109 
92 
88 
88 
86 

88 
111 
192 
140 
175 


076 
076 


210 

175 
145 
118 


DEO. 


H. 

DiB. 

0.80 

98 

0.80 

98 

0.70 

77 

0.80 

98 

0.80 

98 

0.80 

98 

0.80 

98 

0.90 

IIS 

0.90 

118 

0.90 

US 

0.90 

IIS 

0.90 

118 

1.06 

160 

2.80 

1170 

1.60 

855 

1.25 

282 

1.10 

176 

1.00 

146 

1.00 

146 

1.00 

145 

1.00 

145 

0.90 

118 

0.90 

118 

0.90 

118 

0.80 

98 

0.80 

98 

0.80 

98 

0.70 

77 

0.70 

77 

0.70 

77 

0.70 

77 
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ESTIMATED  MONTHLY  DISCHARGE  OF  OIL  CREEK,  AT  ROUSEVILLE, 

VENANGO  COUNTY. 

( Drainage  area  330  square  miles.) 


MONTH. 


November, 
December, 


1609. 


1910. 

January.    

February 

March,    ... 

April,    : 

May 

June,    

July 

August 

September,   

October,    

November,    

December 

The   year,    


1911. 

January 

February,    - 

March,    

April,    

May. 

June 

Joly 

August,    

September, 

October 

November 

December 

The   year,    


Discharge  in  Second-feet. 


Maximum. 


075 

1170 


4460 
6120 
8M0 
3080 


1745 

ieo 

96 
100 


2425 
8900 


8010 


0010 

4080 

2085 

2860 

900 

075 

145 

56B0 

2610 

2840 

8870 

8810 


6010 


Minimum. 


74 
77 


96 


175 

175 

96 

92 

60 

68 

77 

160 

210 


60 


278 

210 

210 

355 

96 

77 

60 

60 

145 

210 

800 


60 


Mean. 


168 
157 


687 

2161 

608 

497 


110 

79 

92 

191 

818 


1748 
900 
718 


244 

160 

87 

818 

480 

728 

1606 

1189 


742 


Run-off. 


Second-feet 

per  square 

mile. 


0.494 
.470 


1.1 

6.548 

1.589 

1.506 

1.108 


.279 

.579 

2.479 

1.770 


5.1 

2.727 

2.176 

£845 

.789 

.485 

.264 

.964 

1.808 

2.191 

.4.064 

8.452 


2.249 


Depth  In 
inches. 


0.551 
.549 


2.010 
7.549 
1.717 
1.786 
1.230 


.276 
.811 


2.766 
9.041 


6.089 
2.810 
2.59 

3.174 
.852 

.304 
1.U1  • 
1.154 
2.5S6 
5.092 
3.070 


80.472 
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NOKTH  BRANCH  OF  FRENCH  CREEK. 


DESCRIPTION  OF  BASIN. 

The  North  Branch  of  French  creek,  the  largest  tributary  of  French 
creek,  rises  in  the  southwestern  corner  of  New  York  State,  in 
numerous  tributaries,  draining  an  area  of  approximately  217  square 
miles,  114  of  which  lie  in  New  York  State,  and  flows  in  a  general 
westerly  direction  into  Erie  county,  Penna.,  and  thence  continues 
in  a  general  southerly  direction  to  its  junction  with  the  south  branch, 
at  Leboeuf,  Erie  county,  a  distance  of  approximately  30  miles,  the 
entire  watershed  lying  north  of  the  terminal  morain. 

The  headwaters  of  this  stream  flow  through  broad,  flat  valleys, 
the  side  hills  being  low  and  rolling  and  covered  with  second  growth 
timber.  There  are  a  few  small  lakes  and  swampy  areas  at  the 
headwaters,  the  largest  lake  being  Findley  Lake,  in  New  York  State, 
near  the  New  York-Pennsylvania  state  line.  As  the  stream  ap- 
proaches its  confluence  with  the  south  branch  the  hills  become 
higher  and  the  fall  greater.  Throughout  the  entire  course  it  flows 
through  a  well  populated,  agricultural  region.  There  are  numer- 
ous small  towns  and  boroughs  in  the  watershed,  the  largest  of 
which  is  Wattsburg. 

The  mean  annual  precipitation  over  this  watershed  is  from  40 
to  45  inches. 

The  discharge  of  this  stream  has  been  measured  since  May  4th, 
1910,  at  Kimmeytown,  about  six  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  6. 


NORTH  BRANCH  OF  FRENCH  CREEK  AT  KIMMEYTOWN,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Flood  Commission  of  Pitts- 
burg, on  May  4th,  1910,  and  is  located  on  the  steel  highway  bridge 
at  Kimmeytown,  Erie  county,  about  five  miles  above  the  mouth  of 
the  creek. 
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The  channel  is  straight  for  a  distance  of  about  300  feet  above  and 
600  feet  below  the  station].  The  banks  are  both  subject  to  overflow  at 
extreme  high  stages.  The  bed  of  the  creek  is  gravelly  and  per- 
manent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  at  ordinary  stages,  and  by  wading,  at  a  section  200  feet 
above  the  bridge,  at  extreme  low  stages.  The  initial  point  for  sound- 
ings is  outer  face  of  cassion  at  left  end  of  bridge. 

A  chain  gage  is  fastened  to  the  floor  on  the  downstream  side  of 
the  bridge.  The  length  of  chain  from  the  bottom  of  the  weight  to 
the  marker  is  16.30  feet.  The  elevation  of  zero  is  1235.70  feet. 
B.  M.  No.  1  is  on  west  abutment,  downstream  side,  top  of  cas- 
sion; elevation  1250.09  feet,  or  14.39  feet  above  gage  datum.  The 
gage  is  read  once  daily  by  J.  L.  Carter. 

Since  the  establishment  of  this  station  twelve  discharge  measure- 
ments have  been  made. 

The  following  data  have  been  furnished  by  the  Flood  Commis- 
sion of  Pittsburg. 


DISCHARGE  MEASUREMENTS  OP  NORTH  BRANCH  FRENCH  CREEK,  AT 

KIMMEYTOWN,  ERIE  COUNTY,  PEtfNA. 

(Drainage  area  190  square  miles  J 


No. 


Date. 


1910. 

May  4, 

May  28, 

June  13, 

Aug.  12, 

Oct.  29, 

6  i  Nov.  14, 

7  Dec.  31, 


MM. 
8    Jan.      8, 


9 
10 
11 


Jan.  14, 
Jan.  14, 
June    21, 


MM. 
12     July    24, 


Hydrographer. 


• 

■ 

o 

►> 

•w 

. 

■ 

w 

00 

O 

o 

"33 

> 

J3 

• 

08 

•*» 

a* 

a 

av 

JS 

•o 

93 

a* 

a 

r 

< 

ft* 

8 

aa 

ati 

5 

Drake,  

Drake,  .... 

Drake,  

Drake,    

Drake,  

Drake,  .... 

Drake,  ... 

Drake,    .... 

Drake,    

Drake 

Drake,    

Boehringer, 


0.87 


50 


Remarks. 


Feet. 

Sec.  ft. 

4.73 

1758 

1.20 

139 

1.90 

345 

0.80 

54 

2.74 

680 

3.22 

931 

4.41 

1631 

6.51 

3303 

6.36 

3060 

7.29 

4065 

0.91 

75 

Integration  msmt. 
Integration  msmt. 
Integration  msmt. 
Surface   msmt. 
Surface  msmt. 
Surface  msmt. 
Surface  msmt. 


Surface  msmt. 
Surface  msmt. 
Surface  msmt. 
Wading  msmt. 


Wading  msmt. 
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DISCHARGE  TABLE  FOR  NORTH  BRANCH  FRENCH  CREEK,  AT  KIMMEV 

TOWN,  ERIE  COUNTY,  FROM  MAY  16,  1910. 

(Drainage  area  190  square  miles.) 
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• 

1 

4* 

X3 

X! 
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J3 

XJ 
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99 

oc 

99 

(A 

ca 
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5 

O 

5 

o 

5 

1 

o 

1 

E 

i    ° 

5 

Feet. 

Sec.-ft. 

Peet. 

Sec. -ft. 

Peet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.60 

80 

.10 

414 

.60 

1120 

.10 

2O60 

.60  1 

8880 

.70 

32 

.20 

460 

.70 

1180 

.20 

2140 

.70  , 

3420 

.80 

40 

.30 

490 

.80 

1240 

.30 

2200 

.80  1 

3520 

.90 

64 

.40 

530 

.90 

1300 

.40 

2300 

.90  1 

3630 

1.00 

86 

.50 

572. 

4.00 

1360 

.50 

2880 

7.00 

3740 

.10 

108 

.60 

616 

.10 

1420 

.00 

2460 

.10 

8850 

.30 

132 

.70 

662 

.20 

1480 

.70 

2540 

.20 

3070 

.30 

160 

.80 

710 

.30 

1540 

.80 

2620 

.30 

4090 

.40 

188 

.90 

760 

.40 

1600 

.90 

2700 

.40 

4210 

.50 

216 

3.00 

810 

.60 

1660 

6.00 

2780 

.50 

4340 

.00 

246 

.10 

860 

.60 

1720 

.10 

2870 

.60 

4470 

.70 

876 

.20 

910 

.70 

1780 

.20 

2960 

.70 

4600 

.80 

310 

.30 

960 

.80 

1850 

.30 

3050 

.90 

344 

.40 

1010 

.90 

1920 

.40 

8140 

2.00 

378 

.30 

1000 

5.00 

1990 

.50 

3230 

47 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NORTH  BRANCH  FRENCH 

CREEK  AT  KIMMEYTOWN,  ERIE  COUNTY. 

(Drainage  area  190  square  miles.) 


MONTH. 


1910. 

June 

July,    

August,    - 

September,   

October,    , 

November,    

December,   ._ 


J  Estimated. 

1911. 

January,   

February 

March.    

April,  

May 

June,   

July,    

August 

September,    — 

October, 

November,    __ 

December, 

The   year,    


Discbarge  In  Second-feet. 


Maximum. 


Minimum. 


Mean. 


88? 
110 
86 
780 
710 

rrooo 

I860 


£0 
83 
82 
82 
82 
844 
414 


19600 

15800 

1900 

2880 

662 

188 

04 

1300 

1300 

1*00 

8140 

2870 


J9b00 


810 
840 

100 

100 

04 

46 

82 
82 
108 
100 
276 
414 


82 


260 
66 
39 

148 

146 
1125 

802 


1719 
801 
704 
642 
192 
99 
44 
148 
304 
566 
960 
894 
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Run-off. 


Second-feet 

per  square 

mile. 


1.816 
0.295 
0.205 
0.779 
0.768 
6.921 
4.221 


9.047 
4.210 
8.706 
3.879 
1.011 
0.521 
0.232 
0.779 
1.600 
2.979 
6.068 
4.705 


3.102 


Depth  in 
inches. 


1.409 
0.340 

0.236 
a. 

i'.i 

6.606 

4.808 


10.430 
4.890 
4.272 
8.770 
1.106 
0.681 
0.267 
0.896 
1.786 
8.436 
6.687 
5.424 


42. (XX 


lEstinated. 
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CUSSEWAGO   CREEK. 


DESCRIPTION  OF  BASIN. 

Cussewago  creek,  one  of  the  largest  tributaries  of  French  creek, 
draining  ninety-two  square  miles,  rises  in  the  southern  part  of 
Erie  county  and  flows  in  a  general  southerly  direction,  through 
Erie  and  Crawford  counties,  for  a  distance  of  about  twenty  miles, 
to  the  parent  stream  opposite  Meadville.  This  creek  follows  a  tor- 
tuous course  and  the  flow  is  sluggish  throughout  its  entire  length, 
passing  through  a  wild,  shallow,  drift  filled  valley,  the  side  hills 
of  which  often  rise  abruptly  from  the  plains,  with  numerous  small 
tributaries  coming  in  from  the  east  and  the  west.  The  watershed 
lies  entirely  within  the  glacial  area,  the  hills  being  low,  rolling,  and 
largely  deforested,  while  the  basin  is  well  populated  by  an  agri- 
cultural community. 

The  mean  annual  precipitation  over  this  watershed  is  from  40 
to  45  inches. 

The  discharge  of  this  creek  has  been  measured  since  May  2nd, 
1910,  at  Jones'  Farm,  above  Meadville,  Crawford  county. 


OHIO  BASIN— STATION  NO.  7. 


CUSSEWAGO  CKEEK  AT  JONES'  FARM,  ABOVE  MEAD 

VTLLE,  PA. 


DESCRIPTION  OP  STATION. 

This  station  was  established  on  May  2nd,  1910,  by  the  Flood  Com- 
mission of  Pittsburg,  who  have  been  operating  it  since  that  date.  It 
is  located  on  the  steel  highway  bridge  near  Jones'  Farm,  four  and 

one-half  miles  above  Meadville. 
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The  channel  above  and  below  the  station  bends  to  the  left.  Both 
banks  are  subject  to  overflow  at  a  gage  height  of  about  eight  feet. 
The  bed  is  soft  and  not  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  outer  edge  of  the 
left  abutment. 

Originally  a  staff  gage  was  attached  to  the  right  abutment,  but  as 
this  was  out  of  water  at  low  stages,  a  chain  gage  was  installed  on 
June  6th,  1910.  The  length  of  the  chain  from  the  bottom  of  the 
weight  to  the  marker  is  14.61  feet.  The  elevation  of  zero  is  1071.77 
feet.  Bench  mark  No.  1  i>  on  top  of  upstream  side  of  left  abutment ; 
elevation  1085.40  feet,  or  13.63  feet  above  gage  datum*  The  gage 
is  read  once  daily  by  J.  E.  Hofius. 

This  is  not  an  entirely  satisfactory  location  for  a  station,  but  no 
better  point  could  be  found  on  the  creek,  as  the  same  conditions 
prevail  throughout  its  whole  length. 

Since  the  establishment  of  this  station  eleven  discharge  meas- 
urements have  been  made. 

The  following  data  have  been  furnished  by  the  Flood  Commission 
of  Pittsburg. 


DISCHARGE  MEASUREMENTS   OF  CUS6EWAG0   GREEK  ABOVE  MEAD- 

VILLE,   CRAWFORD    COUNTY,   PENNA. 

(Drainage  area  90  square  miles.) 


No. 


Date. 


Hydrographer. 


1010. 

1 

May      8, 

2 

May    £8, 

8 

June   18, 

4 

Aug.   18, 

6 

Oct.     28, 

0 

Oct.     28, 

7 

Nov.   IS, 

d 

Nov.   16, 

9 

Nov.   28, 

1911. 

10 

June   21, 

1812. 

11 

July    24, 

• 

o 

4» 

• 

1 

2 

"3 

• 

& 

• 

"2 

r 

.a 

M 

S 

as 

4 

9 

s 

a 

1 
5 

Drake,  — 

Drake 

Drake,  

Drake,  

Drake 

Drake 

Drake,  

Drake,  

Drake,  

Drake, 

Boehrmger, 


Pt. 

Feet. 

8q.  ft. 

per 

Ffcet. 

See.  ft. 

00 

469 

1.18 

7.96 

640 

80 

44 

0.68 

2.10 

28 

28 

69 

0.80 

2.60 

47 

88 

9.6 

0.48 

0.88 

4 

66 

166 

0.87 

4.20 

184 

06 

161 

0.97 

4.84 

164 

264 

9.12 

68B 

90 

480 

0.97 

7.68 

418 

90 

262 

0.90 

6.68 

22)0 

21 

14 

0.64 

1.01 

6 

18 

12 

0.66 

0.87 

7 

Remarks. 


Surface  msmt. 
Surface  msmt. 
Surface   msmt. 
Greek       overflowing 

road.     8  u  rf  a  e  e 

msmt. 
Surface  msmt. 
Surface  msmt. 

0.6  msmt.  Wading. 

0.6  msmt.  Wading. 
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DISCHARGE  TABLE  FOR  CUSSEWAGO  CREEK  NEAR  MEADVILLE, 

CRAWFORD  COUNTY,  FROM  MAY  3, 1910. 


• 

* 

• 

• 

• 

4* 

«* 

*» 

4» 

4» 

• 

e 

• 

•a 

• 

t 

• 

« 

« 

I 

S3 

2 

1 

s 

<• 

2 

•  s 

& 

& 

dj 

o 

•8 

CO 

5 

© 

1 

5 

& 

© 

| 

s 

5 

& 

© 

5 

Fleet. 

Sec.-ft. 

1 

'    Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

1 

Feet. 

See. -ft. 

Feet. 

Sec.-ft. 

0.50 

9 

.60 

48 

.60 

164 

.60 

804 

.60 

609 

.00 

8 

.00 

48 

.00 

160 

.60 

814 

.60 

620 

.70 

4 

.70 

68 

.70 

166 

.70 

824 

.70 

641 

.80 

5 

.80 

68 

.80 

i» 

.80 

886 

.80 

l           663 

.90 

0 

.90 

68 

.90 

179 

.90 

846 

.90 

J           6B6 

1.00 

7 

8.00 

68 

6.00 

189 

7.00 

857 

9.00 

1           709 

.10 

8 

.10 

78 

.10 

196 

.10 

388 

.10 

1           782 

.20 

9 

.20 

78 

.20 

200 

.20 

880 

.20 

766 

.80 

10 

.80 

88 

.80 

207 

.80 

892 

.80 

1           780 

.40 

19 

.40 

88 

.40 

214 

.40 

406 

.40 

808 

.60 

14 

.60 

M 

.60 

221 

.60 

419 

.60 

883 

.60 

16 

.60 

100 

.60 

228 

.60 

484 

.60 

861 

.70 

18 

.70 

106 

.70 

280 

.70 

460 

.70 

!           890 

.80 

20 

.80 

112 

.80 

244 

.80 

469 

.80 

!           920 

.90 

28 

.90 

U8 

.90 

262 

.90 

488 

.90 

|           960 

9.00 

26 

4.00 

124 

6.00 

260 

8.00 

601 

10.00 

960 

.10 

29 

.10 

180 

.10 

268 

.10 

519 

.10 

1010 

.20 

82 

.20 

188 

.20 

276 

.20 

688 

.20 

1040 

.80 

85 

.80 

149 

.80 

265 

.80 

668 

.80 

1070 

.40 

89 

.40 

148 

.40 

294 

.40 

678 

.40 

1100 
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ESTIMATED  MONTHLY  DISCHARGE  OF  CUSSEWAGO  CREEK  NEAR 

MEADVILLE,  CRAWFORD  COUNTY. 

(Drainage  area  90  square  miles.) 


MONTH. 


1910. 

May  Ml,  

June*  . . 

July 

August,  . 

September,  

October — 

November, 

December,  


Discharge  In  Second-feet. 


Maximum. 


January,   .. 
February,  . 

March, - 

April 

May 

June 

July 

August,  .... 
September, , 

October, 

November, 
December,  . 


19U. 


The  year. 
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no 
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8 
2 
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U2 
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48 
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m 
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5 
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4 
2 
8 

84 
128 

88 

2 


Mean. 


6.9 
8.7 
6.5 
68 
441 

m 


167 

187 

86 

27 

6 

41 

182 

241 


Run-off. 


Second-feet 
per  square   Depth  in 
mile.      .    Inches. 


0.911 
0.088 
0.041 
0.072 
0.622 
4.900 
8.067 


1.018 
0.O76 
0.047 
0.080 
0.717 
6.467 
8.686 


178 


6.8U 

2.478 

1.744 

1.668 

.400 

.9D0 

.067 

.466 

1.467 

2.678 

8.678 

2.922 

1.980 


6.< 
8:580 
2.011 
2.071 
.461 


.077 
.686 
1.6B7 
8.088 
8.892 
8.868 

20.846 
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FRENCH  CREEK. 


DESCRIPTION    OF    BASIN. 

French  creek,  in  northwestern  Pennsylvania,  is  one  of  the  largest 
feeders  of  the  Allegheny  river,  draining  approximately  1,249  square 
miles,  of  which  abou  1 114  lie  in  New  Yorfc  State.  It  rises  in  the 
plateau  in  the  southwestern  corner  of  New  York  State,  and  flows 
approximately  25  miles  southwesterly  to  the  Pennsylvania  line, 
crossing  it  into  Erie  county,  Penn'a.,  17  miles  south  of  Lake  Erie. 
From  this  point  the  stream  continues  in  a  general  southwesterly 
direction  through  Erie  and  Crawford  counties,  cutting  across  the 
northeast  corner  of  Mercer  county  into  Venango,  it  follows  a  south- 
easterly course  to  its  mouth  at  Franklin,  the  total  length  being 
about  100  miles.  This  stream  throughout  its  entire  length  flows 
through  a  well  inhabited,  agricultural  country,  almost  deforested, 
and  containing  in  its  basin  many  important  and  thriving  commun- 
ities. In  general  this  stream  flows  through  a  broad  valley,  bounded 
by  rolling  hills  and  is  tortuous  in  its  course,  flowing  slowly  with 
a  gentle  slope,  often  through  long  deep  pools.  From  where  it  en- 
ters Venango  county,  however,  to  its  mouth,  a  distance  of  12J 
miles,  the  fall  is  steeper,  often  broken  by  rapids,  the  hills  on  either 
side  being  higher.  The  source  of  French  creek  lies  at  an  approximate 
elevation  of  1,700  feet,  and  to  Le  Bouef,  12  miles  below,  the  Penn- 
sylvania State  line,  it  falls  at  the  rate  of  14  feet  per  mile;  thence  to 
the  Mercer- Venango  County  line,  a  distance  of  50  miles,  the  rate  is 
about  three  feet  per  mile,  and  from  this  point  to  the  mouth,  ap- 
proximately 12  miles,  the  rate  of  fall  is  8  feet  per  mile.  All  but 
a  small  section  of  this  Basin  near  the  mouth,  lies  within  the  glacial 
area,  and  at  Cambridge  Springs,  where  the  valley  of  the  creek  for 
about  eight  miles  above  and  below  the  town  is  extremely  broad  and 
flat,  is  said  to  have  been  formerly  the  bed  of  a  large  glacial  lake. 
There  are  many  mineral  springs  in  this  section  of  the  drainage  basin. 
Throughout  the  entire  drainage  area  of  French  creek  are  numerous 
lakes,  ponds  and  swamps  from  which  the  tributaries  of  the  stream 
emanate.  The  Conneaut  Lake,  said  to  be  the  largest  in  Pennsyl- 
vania, lies  in  this  watershed.  The  principal  tributaries  are — South 
Branch,  Le  Boeuf,  Conewago  creek,  Conneautee  creek,  Muddy 
creek,  Conneaut  creek,  Woodcock  creek  and  Big  Sugar  creek.  Num- 
erous domestic  and  industrial  water  supplies  are  obtained  from 
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French  creek  and  its  tributaries.  This  creek  at  one  time  was  exten- 
sively used  by  grist  and  flouring  mills  for  power  purposes,  all  but 
a  few  of  these  plants  having  been  abandoned.  At  one  period  a  state 
canal  followed  the  lower  portion  of  this  stream. 

The  mean  annual  precipitation  over  this  watershed  is  from  40 
to  45  inches. 

The  discharge  has  been  measured  since  April  29th,  1908,  at  Carl- 
ton, about  thirteen  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  8. 


FRENCH  CREEK  AT  CARLTON,  PA. 


DESCRIPTION  OP  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  April  29  th,  1908,  and  is  located  on  a  two  span, 
steel,  through  truss,  highway  bridge  near  the  Erie  railroad  station 
at  Carlton. 

The  channel  above  and  below  the  station  is  a  gradual  curve  to 
the  left,  there  being  an  old  dam  800  feet  upstream  and  a  dam  a 
mile  and  one-half  downstream.  The  right  bank  is  high  and  not 
subject  to  overflow,  while  the  left  bank  is  low  and  water  passes 
around  for  a  width  of  400  feet,  being  several  feet  deep.  This  low  sec- 
tion is  about  eight  feet  below  the  floor  of  the  bridge.  The  bed  is  of 
sand,  gravel  and  boulders  and  is  permanent.  There  are  a  few  trees 
and  bushes  in  the  channel  near  the  left  bank. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge  and  by  wading  during  extreme  low  stages.  The  initial 
point  for  soundings  is  end  of  upper  angle  of  downstream  hand-rail 
at  right  bank. 

A  ten  foot  staff  gage  is  fastened  to  the  downstream  face  of  the 
pier.  The  elevation  of  zero  is  arbitrary  datum.  Bench  mark  No.  1 
is  right  hand,  downstream  corner  of  centre  pier  coping;  elevation, 
17.58  feet  above  gage  datum.  The  gage  is  read  twice  daily  by  E.  E. 
Dean. 

Since  the  establishment  of  this  station  27  discharge  measure- 
ments have  been  made. 
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DISCHARGE   MEASUREMENTS   OF   FRENCH   CREEK   AT   CARLTON, 

MERCER  COUNTY,   PENNA. 

(Drainage  area  1070  square  miles.) 


I        1906. 
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DISCHARGE  TABLE  FOR  FRENCH  CREEK  AT  CARLTON,  MERCER 

COUNTY,  FROM  APRIL  29,  1908. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  FRENCH  CREEK  AT  CARLTON, 

MERCER  COUNTY. 

(Drainage  area  1010  square  miles.) 


Discharge  In  Second-feet. 


Ban-off. 


MONTH. 


Maximum.'  Minimum. ,     Mean 


Second-feet 

per  square    Depth  In 


mile. 


Inches. 


1008. 

May 

June,    

July 

August,    

September,   

October 

November,    

December 


1909. 

January,   ,. 

February 

March,    - 

April,   

May,  

June 

July 

August 

September,    

October,  _. 

November 

December, 

The  year 


6635 

2746 

800 

485 

90 

106 

145 

3660 


870 

285 

286 

90 

75 

T6 

90 

126 


2774 
682 
896 
181 
83 
87 
114 
690 


2.598 
.619 


.109 
.078 
.081 
.107 
.061 


8420 

12260 


13400 

22660 

3340 

906 

374 

182 

435 

8070 

8070 


January.    

February,    .. 

March,    

April 

May 

June 

July,    

August 

September,  . 
October,  ... 
November,  . 
December,    _. 


1910. 


22660 


22100 

9880 

26000 

5120 

7580 

8760 

250 

196 

870 

2250 

9720 

8220 


1020 
filO 

1186 
940 
070 
460 
158 
141 
129 
188 
152 
250 


2841 
4963 

2407 

8827 

1850 

859 

170 

144 

206 

657 

1542 


129  | 


1834 


3070 
1480 
835 
410 
410 
145 
129 
125 
125 
129 
1180 
980 


The  year, 


25000 


125 


1911. 

January, 

February,    _ 

March,    

April 

May 

June,    _ t. 

July 

August, 

September 

October,  _ 

November,    

December,    _ 

The   year _ 


17100 

10000 

4280 

6481 

2810 

870 

268 

6360 

7980 

7020 

9600 

9820 


17100 


1890 

1020 

980 

886 

196 

195 

145 

185 

342 

905 

1650 

1880 


135 


2.656 

4.688 

5.260 

2.806 

3.577 

1.262 

.336 

.159 

.185 

.193 

.614 

1.441 


1.715 


5407 
8805 

7765 

1236 

1523 

878 

1F7 

132 

239 

486 

4804 

2456 


2828 


5.109 

8.089 

7.248 

1.155 

1.428 

.816 

.147 

.123 

.223 

.454 

4.082 

2.295 


2.175 


6981 

3596 

2403 

2602 

684 

801 

169 

678 

1994 

2978 

4004 

4044 


2582 


6.478 

8.861 

2.246 

2.432 

.639 

.281 

.158 

.684 

1.864 

2.779 

•8.742 

8.779 


2.866 


.691 
.426 
.196 
.087 
.093 
.120 
.750 


8.061 

4.880 

8.758 

2.578 

4.124 

1.408 

.887 

.183 

.150 

.228 

.686 

1.651 


28.048 


5.890 

8.217 

8.856 

1.288 

1.641 

.910 

.170 

.142 

.249 

.528 

4.487 

2.646 


29.519 


7.469 

3.500 

2.589 

2.718 

.787 

.813 

.182 

.731 

2.079 

8.204 

4.175 

4.357 


82.049 
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SUGAR  CREEK. 


DESCRIPTION  OF  BASIN. 

Sugar  creek,  one  of  the  largest  tributaries  of  French  creek,  rises 
in  two  branches  in  the  southeast  corner  of  Crawford  county,  Penn'a, 
and  flows  in  a  general  southerly  direction,  with  numerous  large 
tributaries  from  the  east  and  west,  draining  approximately  173 
square  miles,  to  its  mouth  at  Sugar  Creek  station,  Venango  county, 
Penn'a.,  a  distance  of  approximately  twenty  miles.  It  flows  through 
a  well  populated,  agricultural  region,  the  side  hills  being  low  and 
rolling  and  the  valleys  being  wide  and  flat.  There  are  numerous 
small  villages  in  the  watershed,  the  largest  of  which  is  Cooperstown 
borough.    The  production  of  oil  is  extensive  throughout  the  valley. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  of  this  stream  has  been  measured  since  May  6th., 

10,  at  Wyattville,  about  three  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  9. 


SUGAR  CREEK  AT  WYATTVILLE,  PA. 


DESCRIPTION   OF   STATION. 

This  station  was  established  by  the  Flood  Commission  of  Pitts- 
burg, on  May  6th,  1910,  and  is  located  on  the  steel  highway  bridge 
at  Wyattville,  Venango  county,  three  miles  above  the  mouth  of 
the  creek. 

The  channel  is  straight  for  a  distance  of  about  600  feet  above 
and  1,500  feet  below  the  station.  At  low  water  a  pool  is  formed, 
owing  to  the  flat  slope  of  the  creek  bottom,  which  is  gravelly  and 
permanent.  The  right  bank  is  high  and  does  not  overflow,  while 
the  left  bank  overflows  only  at  extreme  high  water. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  at  ordinary  stages,  and  by  wading  at  a  section  J  mile 
below  the  bridge,  at  low  stages.  The  initial  point  for  soundings  is 
the  face  of  left  abutment. 
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A  chain  gage  is  attached  to  the  bridge,  the  length  of  chain  from 
the  bottom  of  the  weight  to  the  marker  being  13.58  feet.  The 
elevation  of  zero  is  1050.96  feet.  B.  M.  No.  1  is  on  top  of  left  abut- 
ment, downstream  side  of  bridge;  elevation  1062.48  feet,  or  11.52 

feet  above  zero  of  gage.    The  gage  is  read  once  daily  by  T.  Q.  Wyatt. 
Since  the  establishment  of  this  station  eight  discharge  measure- 
ments have  been  made. 

The  following  data  have  been  furnished  by  the  Flood  Commission 
of  Pittsburg. 


DISCHARGE  MEASUREMENTS  OF   SUGAR  CREEK  AT   WYATTVILLE, 

VENANGO  COUNTY,  PENNA. 

(Drainage  area  160  square  miles.) 


Hydrographer. 


• 

a 

o 

• 

• 

• 

! 

O 

o 

1 

arge. 

s 

9 

• 

* 

E 

1 

a 

g 

Remarks. 


l 
2 

8 

4 
5 


6 

7 

8 


( 

* 

1910. 

May 

a, 

June 

12. 

Aug. 

11, 

Nov. 

8, 

Nov. 

16, 

1911. 

Jan. 

2, 

Jose 

22. 

1912. 

July 

80. 

Feet.iSq.  It. 


Drake, 
do 
do 
do 
do 


do 
do 


92 
92 

32 
92 
92 


92 

90 


868 
857 
22 
890 
411 


582 
18 


Ft. 

per 
sec. 
0.52 
0.82 
1.18 
0.70 
0.87 


2.56 
1.06 


Boehringer. .     46 


l 
89  !  0.97 


Peet. 

2.80 
2.12 
1.50 
2.51 
2.07 


4.16 
1.82 

1.62 


Sec.  ft. 

177 
119 
26 
278 
857 


1860 
19 


Wading  msm't. 
Wading  msm't 
Wading  msm't. 


Wading  msm't. 
Wading  msm't. 


DISCHARGE  TABLE  FOR  SUGAR  CREEK  AT  WYATTVILLE,  VENANGO 

COUNTY,  PROM  MAY  7,  1910. 


• 

* 

m 

<*» 

<*» 

*» 

4* 

J3 
X3 

• 

i 

• 

1 

I 

B 
S3 

* 

• 
as 

| 

• 

3 

• 
as 

1 

• 

S 

© 

* 

<3 

Q 

o 

* 

o 

Feet. 

See.-ft. 

Feet. 

Sec. -ft. 

1.00 

10 

.10 

115 

.10 

11 

.20 

142 

.20 

18 

.80 

177 

.80 

16 

.40 

220 

.40 

fl 

.50 

268 

.80 

28 

.60 

820 

.60 

87 

.70 

875 

.70 

47 

.80 

482 

.80 

$9 

.90 

491 

.90 

75 

8.00 

565 

2.00 

94 

i 

Feet. 
.10 
.20 
.80 
.40 
.50 
.60 
.70 
.80 
.90 
4.00 


Sec. -ft.  ' 

Feet. 

i 
Sec. -ft. 

619  i 

.10 

1816 

688 

.20 

1895 

748 

.80 

1475 

818 

.40 

1556 

880 

.60 

1640 

950 

.60 

1780 

1020 

.70 

1820 

1090 

.80 

1910 

1165 

.90 

2000 

1240 

5.00 

2090 

Feet. 
.10 
.20 
.80 
.40 
.50 
.60 
.70 
.80 
.90 
6.00 


Sec. -ft. 
2180 
2270 
2860 
2450 
2640 
2680 
2720 
2810 
2900 
2990 
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ESTIMATED  MONTHLY  DISCHARGE  OF  SUGAR  CREEK  AT  WYATT- 

VILLE.  VENANGO  COUNTY. 

(Drainage  area  160  square  miles.) 


MONTH. 


1910. 

June,    

July 

August, 

September.  

October.    

November.    — 

December. 


1911. 

January 

February, ._ 

March.   .- -. 

April, 

May _ 

June,  

July 

August,   -. 

September,  

October.    

November.   ... _. 

December. -* 

Toe  year,    


Discharge  In  Second-feet. 


Ban-off. 


Maximum. 


566 

76 

87 

76 

142 

1166 

1820 


2090 
880 
975 

1000 

220 

47 

21 

1090 

8580 
813 
960 

1165 


8econd-feet 

Minimum. 

Mean. 

per  square 

Depth  In 

mile. 

Inches. 

28 

* 

89 

0.666 

0.621 

28 

89                .244 

.281 

21 

28 

.176 

.202 

21 

86 

.219 

.244 

28 

72 

.450 

.519 

115 

887 

.242 

.270 

142 

877 

2.856 

2.716 

76 
75 
59 
94 
21 
9 
18 
13 
21 
28 
94 
115 


8530 


666 

255 

158 

277 

54 

24 

16 

77 

842 

211 

804 

426 


4.100 

1.594 

.  WJo 

1.781 

.888 

.150 

.100 

.481 

2.138 

1.819 

1.900 

2.062 


1.469 


4.727 

1.680 

1.189 

1.981 

.890 

.107 

.115 

.554 

2.886 

1.521 

2.120 

8.089 


19.779 
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CLARION  RIVER. 


DESCRIPTION  OF  BASIN. 

The  Clarion  river,  one  of  the  largest  tributaries  of  the  Allegheny 
river,  draining  an  area  of  approximately  1,232  square  miles,  rises 
in  several  branches  in  the  southern  part  of  McKean  county.  The 
upper  branches  flow  in  a  general  southerly  direction  to  Johnsonburg, 
Elk  county,  where  they  unite  to  form  the  Clarion  river  proper.  From 
this  point  the  river  flows  in  a  general  southwesterly  direction,  in  a 
very  tortuous  course,  to  its  mouth,  at  Foxburg,  a  distance  of  approxi- 
mately ninety-five  miles.  The  elevation  of  the  main  stream  at  John- 
sonburg is  1,442  feet,  while  at  its  mouth  it  is  846  feet,  giving  an 
average  slope  of  six  and  one-half  feet  per  mile.  From  Johnsonburg 
the  river  flows  through  a  fairly  broad  valley  until  it  passes  Ridgway, 
Elk  county,  where  it  enters  a  deep  and  narrow  valley,  with  high, 
Hides,  which  gradually  increase  in  height  as  the  gorge  narrows,  so 
that  when  the  river  reaches  Clarion  county  it  flows  in  a  narrow  bed, 
with  very  high  precipitous  sides,  often  reaching  an  altitude  of  400 
feet  above  the  stream.  The  hillsides  below  Ridgway  have  been  prac- 
tically deforested  of  their  virgin  timber  and  are  now  covered  with 
a  heavy  second  growth. 

The  upper  portion  of  the  main  valley  i»  more  thickly  inhabited 
and  more  largely  devoted  to  agriculture  than  is  the  lower  section,  in 
which  portion  the  main  valley  is  very  sparsely  inhabited  and  largely 
forest  covered,  while  the  plateau  land,  on  either  side,  is  quite  gen- 
erally under  cultivation,  in  the  upper  portions  of  the  watersheds 
of  the  tributaries  much  of  the  timber  has  been  destroyed  by  forest 
fires  and  removed  by  pulp  and  paper  companies.  In  the  upper  por- 
tion of  the  watershed  are  numerous  small  bituminous  coal  opera- 
tions, while  in  the  lower  part  of  the  main  valley  gas  wells,  in  con- 
siderable quantities  are  operated.  In  Elk  county  the  tributaries  are 
used  quite  considerably  for  domestic  and  industrial  water  supply, 
while  in  Clarion  county,  with  the  exception  of  the  borough  of 
Clarion,  the  stream  is  little  used.  In  Elk  county  the  stream  is  badly 
polluted  by  tanneries,  paper  mills  and  chemical  works.    The  main 
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tributaries  are  the  West  Branch,  Elk,  Little  Toby,  in  Elk  county,  and 
Licking,  Deer,  Piney,  Toby  and  Big  Mill  creeks,  in  Clarion  county. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to  45 
inches. 

The  discharge  has  been  measured  since  March,  1908,  at  Clarion, 
about  thirty  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  10. 


CLARION  RIVER  AT  CLARION,  PA. 


DESCRIPTION   OF   STATION. 

This  station  was  established  bv  the  U.  S.  Weather  Bureau,  on 
November  17th,  1884,  and  is  located  on  the  single  span,  steel,  through- 
truss,  highway  bridge,  about  one  mile  above  Clarion,  Pa.  The  gage 
is  maintained  and  operated  by  the  Weather  Bureau,  the  Water  Sup- 
ply Commission  taking  the  discharge  measurements  for  the  rating  of 
the  station. 

The  channel  is  straight  for  800  feet  above  and  1,200  feet  below  the 
Station.  The  banks  on  either  side  of  the  river  are  high  and  do  not 
overflow.  The  bed  of  the  river  is  permanent,  being  composed  of 
rock,  gravel  and  boulders.    The  current  is  swift. 

On  November  22nd,  1909,  a  Mott  gage  was  installed  to  replace  a 
staff  gage.  The  sjaff  gage,  above  seven  feet,  was  on  an  oak  plank, 
while  below  this  point  the  graduations  were  painted  on  a  sloping 
rock.  The  gage  was  located  near  the  right  abutment  and  could  not 
be  read  during  extreme  low  stages.  The  Mott  gage  is  fastened  to  the 
downstream  hand-rail  on  the  bridge  and  is  placed  on  the  same 
datum  as  the  original  staff  gage.  The  elevation  of  zero  of  the  gage 
is  1052  feet.  Bench  mark  No.  1  is  top  line  of  right  abutment;  ele- 
vatidn  1080.48  feet.    The  gage  is  read  once  daily  by  J.  A.  Miller. 

On  account  of  the.  unreliability  of  the  low  water  readings  up  to 
November  22nd,  1909,  the  Water  Supply  Commission  only  publishes 
the  data  since  that  date. 

Since  the  establishment  of  this  station  eighteen  discharge  meas- 
urements have  been  made. 
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DISCHARGE   MEASUREMENTS   OP   CLARION   RIVER   AT   CLARION, 

CLARION  COUNTY,  PENNA. 

(Drainage  area  910  square  miles.) 


No. 


Hydrograpbcr. 


• 

0 

m 

to 

O 

• 

X! 
M 

• 
o> 

• 

*H 

£ 

4 

s 

5 

o 
< 

d 

XI 

u 

5 

Remark!. 


1 
2 
8 

4 


0  I 

7 

8 

9  ' 
10 
11 
12  i 
18 
14 


1906. 

Mar.  90, 

May    15, 


Grant, 
Grant, 


Aug  .  24,  I  Bolster, 
Sept.  26,  ,  Ryder, 


Feet.  Sq.  It. 


1909. 
Feb.    26, 
May     2, 


16 
16 

17 

18 


May 
May 
May 
May 
May 
May 
May 
May 

1910. 
May    27, 
Jane   17  , 

1911. 
Oct.    24, 

1912.      > 
July    28, 


2, 
3. 
8, 
3, 
4, 
5, 
5, 
0. 


Stevenson, 

Ryder,  ... 

Byder,  — 

Ryder,  ... 

Ryder,  ... 

Ryder,  ... 

Ryder,  ... 

Ryder,  ... 

Ryder,  ... 

Ryder,  ... 


Drake, 
Drake, 


Ryder 

Boehringer, 


198 
149 
180 


2086 
937 
891 


Pt. 
per 
see. 

6.68 
2.64 
0.89 


Feet.  Sec. -It. 


8.44 

8.01 

-0.17 

-0.41 


I 


198 
196 
199 
196 
196 
195 
194 
177 
177 
176 


1897 
1962 
1897 
1619 
1669 
1588 
1412 
1272 
1286 
1180 


0.84 
7.69 
7.80 
6.15 
5.88 
5.64 
6.48 
4.67 
4.36 
3.99 


148 
140 


788     1.87 
650  :  1.28 

787     1.87 


7.14 
8.52 
8.19 
6.74 
6.49 
0.27 
5.82 
4.99 
4.79 
4.49 


18,698 

2,480 

154 

120 


11,889 
15,150 
14,100 
9,964 
9,149 
8,647 
7,671 
5,848 
6,880 
4,710 


Surface  meanirem't. 

0.0    depth. 

0.2  &  0.8  depths. 


2.00      1,077 
1.12  i       801 


Surface  meaaurem't. 

do 

do 

do 

do 

do 

do 

do 
Surface  A  0.6  depths. 

do 


2.06 


011  !  0.92  ,  1.09 


1,470 


551  '  0.0   maxnt. 


Note— AH  gage  heights  previous  to  Nov.  1909,  corrected  to  Mott  cage,  or  +.09  difference. 


DISCHARGE  TABLE  FOR  CLARION  RIVER  AT  CLARION,  CLARION 
COUNTY,  FROM  MARCH  20,  1908,  TO  DEC.  31.  1911. 


. 

. 

. 

r 

■ 

. 

*» 

+» 

*» 

4* 

+» 

ja 

ja 

XJ 

J3 

X] 

M 

X] 

3 

be 
% 

XJ 

5 

99 

"55 

J3 

i 

fat 

XI 

r 

90 

1 

XI 

•8 

1 

t 

0> 

8 

s 

O 

Q 

o 

Q 

© 

Q 

o 

o 

0 

Feet. 

8ec.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Bee. -ft. 

Feet. 

Sec.-ft. 

leet. 

Sec.-ft. 

-1.00 

. . . .•». ... 

.30 

800 

.50 

3096 

.70 

7330 

.90 

13350 

—.90  . 

„„ 

.40 

925 

.60 

3240 

.80 

7660 

8.00 

18660 

-.80 

.60 

906 

.70 
.80 

3390 
8660 

.90 

6.00 

7790 
8020 

.10 
.20 

18980 

-.70  ' 

.60  J          1065 

14800 

—.60  , 

100 

.70             1185 

.90 

3710 

.10 

8260 

.80 

14620 

—.50  1 

110 

.80            1210 

4.00 

3880 

.20 

8600 

.40 

14946 

-•s  1 

120 

.90  ,          1290 

.10 

4060 

.30 

8760 

.50 

16270 

—.80 

186 

2.00  1          1370 

.20 

4220 

.40 

9000 

.00 

16696 

—.20  ! 

166 

.10            1460 

.80 

4400 

.50 

!" 

.70 

16920 

—.10  I 

180 

.20  .          1560 

.40 

4000 

■60 

9680 

.80 

16260 

0.00  . 

216 

.30  1         1640 

.60 

4800 

.70 

9800 

.90 

10680 

.10  I 

260 

.40            1740 

.60 

5000 

.80 

10080 

9.00 

10920 

.20 

286 

.50            1840 

.70 

6200 

.90 

10670 

.10 

17290 

.80 

326 

.60 

1960 

.80 

5400 

7.00 

10660 

.20 

17800 

.40  ; 

870 

.70 

2000 

.90 

5600 

.10 

10960 

.8t» 

17960 

.50  ! 

420 

.80 

2180 

5.00 

5800 

.20 

11240 

.40 

18900 

.60 

470 

.90 

2800» 

.10 

6010 

.30 

11580 

.60 

18960 

.70  1 

520 

3.00 

2425 

.20 

0220 

.40 

11820 

.00 

19020 

.80  1' 

570 

.10 

2560 

.80 

0440 

.60 

12120 

.70 

19380 

.90 

020 

.20 

2680 

.40 

0660 

.60 

12420 

.80 

19750 

1.00 

076 

.30 

2810 

.60 

0880 

•  .70 

12730 

•90 

20120 

.10  , 

786 

.40 

2960 

.60 

7100 

80 

18040 

10.00 

20600 

.20  1 

796 

1 

1 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  CLARION  RIVER. 

AT  CLARION,  CLARION  COUNTY,  PENNA. 


1909. 

NOV. 

DEC. 

Day. 

G  H 

Dia. 

G  H  Dta. 

! 

20,  .. 


21,  .. 

22,  .. 
28,  -. 

24,  .. 

25,  _. 


26, 
27, 
28, 


-0.60, 
—0.60. 
-0.60| 
-O.40 

—0.40 
—0.60 
-0.60 


5 - - 1—0.60 

2? -0.65 

31 - 


— -' 


1,  _ 

2,  

3,  

• 

4 •. „ 

6 s _. 



8 

■  -  *  ^ammi 

9,  

" 

10 ._ _ 

11,  

i 

12,  _ _ 

■ 

13,  

14 

15,  

■ 

16 

1 

17,  

"1 

t 

100 
100; 
100 
120 

120, 

110 

100 

100 

100 


-.60 

100 

-.60 

100 

-.60 

100 

-.60 

100 

-.&} 

100 

-.6 

!•«» 

-.6' 

irr: 

-.60 

100 

-.60 

100 

-.60 

100 

-.69 

100 

-.60 

100 

-.6* 

1«> 

.40 

150 

-.40 

120 

-.40 

120 

.40 

120 

-.40 

120 

-.40 

120 

-.40 

120 

.40 

120 

.40 

120 

.40 

120 

.40 

120 

.40. 

1 

130 

.40 

120 

•40! 

12i> 

.40 

1«« 

•«, 

120 

.40 

J2o 

.40 

120 
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ESTIMATED  MONTHLY  DISCHARGE  OP  CLARION  RIVER  AT  CLARION, 

CLARION  COUNTY. 

(Drainage  area  910  square  miles.) 


MONTH. 


November,     . 
December,     .. 


1909. 


1910. 

January, 

February,   

March,    . 

April,    

May,    -—-,_—  i.    —.—.....—- 

June,  . — — .. — 

July,    

August,    

September,  . — . — — ... 

October 

November,    

December,   


Tbe    year. 


1911. 


Januaryi - 

February,  

March,    . - 

April,    

May,    . 

July 

August, - 

September, . 

October, •  -• 

November,    . 

December,   - — — . 

The    year,     


Discharge  In  Second-feet. 

Run-off. 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 
mile. 

Depth  in 
inches. 

100 
100 

• 

120 

112 

0.128 

0.142 

28800 

120 

2749 

8.081 

8.488 

99900 

975 

2744 

8.015 

8.140 

26000 

1960 

7202 

7.980 

9.200 

7890 

286 

2060 

2.264 

2.526 

2426 

796 

1405 

1.544 

1.780 

2180 

326 

898 

.981 

1.094 

570 

286 

885 

.868 

.425 

280 

100 

188 

.152 

.175 

(SO                100 

249 

.274 

.805 

680  ,               100 

224 

.246 

.284 

2425  '               100 

792 

.870 

.971 

10000                 076 

1479 

1.626 

1.874 

39900  '              100 

1994 

1 

1.892 

25.267 

1 
19020  1               996 

5125 

6.682 

6.498 

6220 

996 

2896 

2.688 

2.742 

0010 

786 

2015 

2.214 

2.652 

7100 

1740 

8894 

4.048 

4.517 

2650 

520 

10011 

1.100 

1.208 

3240 

285 

618 

0.974 

0.752 

420 

120 

218 

0.240 

0.277 

210IO 

100 

1846 

2.029 

2.889 

14300 

860 

4415 

4.852 

5.413 

13900 

1135 

8196 

8.512 

4.049 

6400  i               996 

2105 

2.813 

2.610 

7880  J             1065 

2925 

8.214 

2.745 

21640 

100 

2642 

1 

2.705 

86.757 
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RED  BANK  CREEK. 


DESCRIPTION  OP  BASIN. 

Red  Bank  creek,  an  important  feeder  of  the  Allegheny  river  from 
Jefferson,  Clarion  and  Armstrong  counties,  drains  an  area  of  ap- 
proximately 585  square  miles.  Rising  in  two  streams,  Sandy  Lick 
and  North  Branch,  the  former  heading  in  Clearfield  county,  and  the 
latter  in  Jefferson  county,  Red  Bank  creek  is  formed  by  their  junc- 
tion at  Brookville',  Jefferson  county,  and  thence  flows  in  a  general 
westerly  direction,  with  many  twists  and  turns,  to  its  mouth  at  Red 
Bank,  a  distance  of  about  44  miles.  The  stream  flows  through  a 
hilly  country,  sparsely  populated,  except  in  the  valley  where  farm- 
ing and  lumbering  is  carried  on.  The  slope  of  the  creek  is  rapid, 
llowing  as  it  does  in  a  narrow  gorge  between  high  hills,  the  channel 
being  full  of  large  rocks.  The  junction  lies  at  an  approximate 
elevation  of  1,235  feet,  and  the  mouth  at  844  feet,  giving  the  stream 
an  average  fall  of  9  feet  per  mile.  There  are  a  few  boroughs  anjd 
numerous  villages  along  the  stream,  some  of  which  obtain  their  do- 
mestic water  supply  from  it.     Some  bituminous  coal  mining  and  oil 

and  gas  wells  are  found  in  this  basin. 
The  mean  annual  precipitation  over  this  watershed  is  from  40 

to  50  inches. 

The  discharge  of  this  stream  has  been  measured  at  St.  Charles 

since  October  19th,  1909,  approximately  15  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  11. 


RED  BANK  CREEK  AT  ST.  CHARLES,  PA, 


DESCRIPTION  OP   STATION. 

This  station  was  established  on  October  19th,  1909,  by  the  Water 
Supply  Commission  of  Pennsylvania,  in  co-operation  with  the  Flood 
Commission  of  Pittsburg,  and  is  located  on  a  single  span,  wooden, 
through-truss  bridge  at  St.  Charles,  approximately  15  miles  above 
the  mouth. 
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The  channel  i«  straight  for  a  short  distance  above  and  below  the 
station.  The  right  bank  overflows  in  extreme  high  stages,  while  the 
left  bank  is  high  and  not  subject  to  overflow.  The  bed  is  composed  of 
large  rocks  but  is  fairly  regular  and  permanent.  There  is  no  velocity 
at  low  stages. 

Discharge  measurements  are  taken  from  the  upstream  side  of 
the  bridge  and  by  wading,  at  lowest  stages.  The  initial  point  for 
soundings  is  top  edge  of  bridge  seat,  north  abutment. 

A  chain  gage  is  fastened  to  the  bridge  floor  on  the  upstream  side, 
fifty  feet  from  the  north  abutment.  The  length  of  chain  from  the 
bottom  of  the  weight  to  the  marker  is  24.50  feet.  The  elevation  of 
zero  is  arbitrary  datum.  Bench  mark  No.  1  is  rod  seat  chiselled  in 
east  corner  stone,  upper  course  of  nose  of  east  abutment  (Left  hand 
looking  downstream),  painted  white,  seven  feet  more  or  less  below 
top  of  bridge  seat;  elevation,  13.32  feet  above  gage  datum.  Bench 
mark  No.  2  is  rod  seat  in  southeast  corner  of  top  of  same  abutment 
(bridge  seat),  painted  white,  seven  feet  more  or  less  above  B.  M.  No. 
1;  elevation,  20.21  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  W.  H.  Bish. 

Since  the  establishment  of  this  station  eleven  discharge  measure- 
ments have  been  made. 


DISCHARGE  MEASUREMENTS  OP  RED  BANK  CREEK  AT  ST.  CHARLES, 

CLARION  COUNTY,  PENNA. 

(Drainage  area  540  square  miles.) 


No, 


Hydrograpber. 


■ 

a 

• 

o 

•4 

*» 

• 

4* 

i 

0 

*3 

to 

• 

9 

• 

o 

> 

(ft 

3 

Area 

a 
* 

& 

■s 
s 

1 

2 
3 

4 
5 


Mar.  4, 

Mar.  4, 

Hay  26. 

June  30, 

Aug.  10, 


0 

Sept.   27, 

7 

Not.     7, 

1911. 

8 

June   88, 

9 

Oct.     10, 

10 

Oct.     25, 

1012. 

11 

July    29, 

Scheldenbelm, 
Scbeidenbelm, 

Drake,    

Gannett, 

Drake, 

Drake,  ....... 

Ryder,  

Drake,    

Reckord,    .... 
Ryder 

Boebrlnger  . 


P¥et. 


135 

135 

180 

80 

49 

135 

120 

52 


135 
133 

128 


Pt. 

Sq.  ft. 

per 
sec. 

Peet. 

Sec.-ft. 

QQ4 

7.75 

7.08 

7097 

994 

7.G8 

7.04 

7589 

401 

1.40 

2.67 

502 

147 

0.24 

1.08 

80 

29 

0.51 

.74 

15 

508 

3.14 

3.29 

1579 

273 

0.87 

1.72 

288 

70 

1.05 

1.14 

74 

732 

4.00 

4.74 

3807 

440 

1.45 

2.55 

088 

351 

1.24 

2.04 

486 

Wading   memt    .300 
ft.  above  bridge. 


(Original  computa- 
tions not  In  this 
office.) 


0.6  measurement. 


49 
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DISCHARGE  TABLE  FOR  RED  BANK  CREEK  AT  ST.  CHARLES,  CLARION 
COUNTY,  FROM  OCT.  30,  1909,  TO  DECEMBER  31,  1911. 


2 
S 

© 


3 

2 

& 

« 

a 


• 

■ 

4* 

+» 

ja 

X3 

to 

■ 

to 

£ 

as 

■S 

& 

■s 

s 

« 

& 

« 

© 

■ 

a 

© 

to 

2 

© 


Feet. 

Sec.-ft.  f 

o.eo 

6 

.70 

10 

.80 

15 

.90 

25 

1.00 

40 

.10 

00 

.90 

80 

.80 

110 

.40 

140 

.60 

175 

.00 

210 

.70 

245 

.80 

285 

.90 

825 

2.00 

865 

JPD6I. 

.10 
.20 
.80 
.40 
.50 
.60 
.70 
.80 
.90 
8.00 
.10 
.20 
.30 
.40 
.SO 


Sec.-ft. 

Fleet. 

Sec -ft. 

406 

.60 

1490 

450 

.70 

1680 

495 

.80 

1780 

540 

.90 

1990 

596 

4.00 

2090 

660 

.10 

2250 

705 

.20 

2420 

765 

.30 

2590 

825 

.40 

2760 

890 

.50 

2980 

970 

.60 

3110 

1000 

.70 

8290 

1150 

.80 

8475 

1250 

.00 

8660 

1300 

5.00 

8845 

Feet. 

Sec.-ft. 

Fset. 

.10 

4030 

.60 

.20 

4215 

.70 

.30 

4400 

.80 

.40 

4585 

.90 

.50 

4770 

7.00 

.60 

4966 

.10 

.70 

5140 

.20 

.80 

5325 

.80 

9D.J 

5510 

.40 

6.00 

5695 

.50 

.10 

5880 

.60 

.20 

0065 

.70 

.80 

6250 

.80 

.40 

6485 

.90 

.50 

6620    J 

8.00 

Sec.-ft. 

6805 

6990 
7176 
7360 
7546 
7780 
7915 
8100 


8470 


8840 
9026 
9210 
9396 


DAILY    MEAN   GAGE   HEIGHTS   AND   DISCHARGES   OF   RED   BANK 
CREEK,   AT   ST.    CHARLES,   CLARION   COUNTY,   PENNA. 


2. 
3. 


16, 
16. 
17, 
18, 
10, 
20, 
21, 
22, 
23, 

24. 
25, 
26, 
27. 
28. 
29, 
30, 
31. 


1909. 
Day. 


OCT. 


DEO. 


5,  _.. 

8,  .... 

7,  ... 

8,  ... 

9,  ... 


G  H 


Dig. 


10, 

11,    

12.     


*  :-: 


....    1.  .. 

1  . 

" 

•     1 

1 

* 

i.bo 

40 

.96, 


•Ice  under  gage. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  RED  BANK  CREEK  AT  ST. 

CHARLES,    CLARION   COUNTY. 

(Drainage  area  540  square  miles.) 


MONTH. 


Discharge  in  Second-feet. 


Run-off. 


1900. 

November  t 

December,     

1910. 

January,   

February,     

March 

April 

May.    

June 

July 

August,     

September,   

October,    

November,    

December,     

The  year 

1911. 

January,     

February,   

March 

April 

May 

June,   

July 

August,     

September,   

October,    

November,    

December,   

The  year, 


Maximum. ;  Minimum. 


Mean. 


Second-feet 

per  square 

mile. 


108 
1087 


21 


889 


US100 

J14000 

110600 

5680 


686 

849 

249 

4680 

841 

1390 

8880 


U4000 


jioooo 

6210 

1110 

3160 

868 

110 

104 

8190 

112800 

119100 

2470 

6270 


t 19100 


208 

878 

680 

866 

206 

42 

18 

10 

17 

86 

189 

266 


I 


10 


818 

301 

269 

566 

40 

81 

12 

12 

257 

866 

278 

245 


12 


2849 

1810 

8182 

1041 

436 

258 

88 

57 

559 

186 

464 

827 


896 


1162 


.115 
.688 


4.350 
2.426 
5.893 
1.928 
0.807 
0.478 
0.154 
0.106 
1.085 
0.344 
0.868 
1.581 


Depth  In 
inches. 


1.669 


2459 

4.564 

5.250 

1175 

2.176 

2.266 

770 

1.426 

1.644 

1506 

2.789 

3.  US 

259 

.480 

.558 

61 

.113 

.126 

49 

.091 

.105 

70S 

1.422 

1.689 

2328 

4.302 

4.800 

2451 

4.589 

5.283 

745 

1.880 

1.540 

1878 

2.562 

2.942 

2.152 


.128 
.788 


5.015 
2.526 
6.794 
2.151 
0.980 
0.584 
0.177 
0.122 
1.154 
0.897 
0.968 
1.7«5 


22.523 


29.210 


^Estimated. 
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MAHONING  CREEK. 


DESCRIPTION  OP  BASIN. 

Mahoning  creek,  a  tributary  of  the  Allegheny  river  from  Arm- 
strong, Jefferson,  Clearfield  and  Indiana  counties,  drains  an  area  of 
approximately  425  square  miles.  Rising  in  the  southwestern  part 
of  Clearfield  county  this  stream  flows  in  a  general  westerly  direc- 
tion, with  many  windings,  through  a  rough,  hilly  country,  to  a  small 
extent  covered  with  second  growth  timber,  to  its  mouth  at  Mahoning, 
on  the  Allegheny  river,  a  distance  of  approximately  65  miles.  The 
headwaters  of  this  stream  are  barren  and  not  farmed  to  any  con- 
siderable extent,  but  numerous  bituminous  coal  mines  are  located 
in  this  region.  In  the  lower  region  some  farming  is  carried  on.  The 
watershed  is  sparsely  inhabited,  although  a  few  large  boroughs  are 
located  in  the  valley  of  the  stream.  The  valley  is  not  wide,  the  stream 
in  general  flowing  between  hills  and  often  rapid  in  its  descent,  but  at 
numerous  points  slow  and  sluggish.  The  channel  is  rocky  and 
usually  covered  with  boulders.  The  stream  is  not  used  for  domestic 
supply  but,  to  some  extent,  for  industrial  purposes. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
50  inches. 

The  discharge  has  been  measured  since  October  18th,  1909,  at 
Furnace  Bridge  (Dee),  about  two  and  one-half  miles  above  the 
mouth. 


OHIO  BASIN— STATION  NO.  12. 


MAHONING  CREEK  AT  FURNACE  BRIDGE  (DEE),  PA. 


DESCRIPTION   OF   STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania,  in  cooperation  with  the  Flood  Commission  of  Pitts- 
burg, on  October  18th,  1909,  and  is  located  on1  a  single  span,  steel, 
through  truss,  highway  bridge  about  two  and  one-half  miles  above 
the  mouth,  at  the  village  of  Dee. 

The  channel  above  and  below  the  station  is  straight  for  800  feet  and 
150  feet  respectively.    The  right  bank  is  high  and  not  subject  to  over- 
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flow,  while  the  left  bank  overflows  through  a  very  small  section  dur- 
ing extreme  floods.    The  bed  is  rocky  and  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge  and  by  wading  at  low  stages.  The  initial  point  for 
soundings  is  top  edge  of  left  bridge  seat,  downstream  side. 

A  standard  chain  gage  is  attached  to  the  downstream  hand-rail. 
The  length  of  chain  from  bottom  of  weight  to  marker  is  25.23  feet. 
The  elevation  of  zero  is  arbitrary  datum.  Bench  mark  No.  1  is  up- 
stream corner,  right  abutment,  downstream  wing,  eighth  course  down 
from  top;  elevation,  17.43  feet  above  gage  datum.  Bench  mark  No. 
2  is  upstream  corner  of  stone  on  top  of  B.  M.  No.  1 ;  elevation,  18.54 
feet  above  gage  datum.  Prior  to  February  2nd,  1910,  readings  were 
taken  on  a  14  foot  staff  gage  bolted  on  the  upstream  wing  of  the 
right  abutment,  but  on  January  19tb,  15)10,  tins  gage  was  carried  out 
by  ice,  the  present  chain  gage  replacing  the  same  and  being  referred 
to  the  same  datum.     The  gage  is  read  once  daily  by  J.  D.  Bechtel. 

Since  the  establishment  of  this  stat^"  1 0  discharge  measurements 
have  been  made.  Owing  to  the  gage  heights  being  unreliable,  only  the 
discharge  measurements  and  discharge  table  have  been  published. 


DISCHARGE   MEASUREMENTS   OF  MAHONING  CREEK  AT  FURNACE 

BRIDGE,  ARMSTRONG  COUNTY,  PENNA. 

(Drainage  area  &0  square  miles.) 


i 

a 

i 

i 

o 

>> 

■ 

No. 

Date. 

Hydrograpner. 

I 

«4 

o 

•J 

0) 

"3 

4 

> 

9 

en 

Remarks. 

E 

$ 

09 
O 

i 

1910. 

1 

Mar.     2, 

2 

Mar.     2, 

8 

Mar.     6, 

4 

May    10, 

5 

May    26, 

0 

June   80, 

7 

Sept.  27, 

8 

Nov.     7, 

1911. 

9 

Jan.    17, 

10 

Jan.    17, 

11 

June  28, 

1* 

Oct.    20, 

18 

Oct.    20, 

14 

Oct.    24, 

1912. 

15 

July    29, 

10 

Oct.      9, 

Stevenson, 


Grant, 

Scheidenhelm, 

Drake, 

Drake,    

Gannett,    

Drake,    

Ryder,    


Sykea  (F.  O.), 

8yke*  (F.  O.), 

Drake,  

Reckord, 

Reckord 

Ryder. 


Boehrlnger, 
Boehrfnger, 


Feet. 


148 

148 
148 
125 
188 
88 
148 
122 

148 
148 

82 

148 
148 
142 

106 
100 


8a.   ft. 


1232 

1282 
1070 
806 
806 
226 
568 
255 

680 

671 

81 

6861 


449 

817 
260 


per 

Feet. 

8ec.-ft. 

It. 

aec. 

6.88 

+8.08 

7860 

6.79 

8.05 

8894 

5.78 

6.92 

6156 

1.04 

2.47 

828 

0.96 

2.42 

295 

0.62 

2.01 

140 

2.49 

4.01 

1401 

0.60 

2.18 

158 

8.49 

5.05 

2870 

8.41 

4.99 

2284 

0.85 

1.42 

26.8 

2.98 

4.84 

1905 

2.87 

4.76 

1899 

1.67 

8.24 

751 

1.15 

2.60 

808 

0.64 

2.07 

167 

G.    H.    subject    ta 
correction. 


Spindle      of     meter 
tight. 

Spindle     of      meter 
tight. 

Wading  msmt. 


Surface  msmt. 
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DISCHARGE   TABLE   FOR   MAHONING   CREEK   AT   FURNACE   BRIDGE, 

ARMSTRONG  COUNTY,  FROM  OCT.  18,  1909. 


s 

6 

« 


I 

§ 

0 


5 


s 

s 


8 

BO 

a 


S 

CO 

5 


o 


« 


Feet. 
0.90 
1.00 
.10 
.20 
.80 
.40 
.60 
.00 
.70 
.80 
.00 
2.00 
.10 
.20 
.80 
.40 
.60 
.00 
.70 
.80 


Sec. -ft. 

0 

7 

8 

10 

15 

22 

80 

40 

65 

75 

100 

126 

165 

185 


270 


870 

426 
480 


Feet. 

.90 

8.00 

.10 

.20 
.80 
.40 
.50 
.50 
.70 
.80 
.90 
4.00 
.10 
.20 
.80 
.40 
.50 
.00 
.70 
.80 


Sec. -ft. 

Feet. 

See. -ft. 

Feet. 

585 

.90 

2126 

.80 

590 

5.00 

2240 

.90 

650 

.10 

2900 

7.00 

710 

.20 

2490 

.10 

775 

.80 

2080 

.20 

640 

.40 

2780 

.80 

906 

.50 

2040 

.40 

975 

.00 

8110 

.50 

1050 

.70 

8280 

.60 

1125 

.80 

8450 

.70 

1200 

.90 

8020 

.80 

1280 

0.00 

8800 

.90 

1800 

.10 

8980 

8.00 

1445 

.20 

4160 

.10 

1590 

.30 

4860 

.20 

1680 

.40 

4660 

.90 

1710 

.50 

4750 

.40 

1800 

.60 

4960 

.50 

1900 

.70 

5170 

.60 

2010 

1 

Sec.-ft. 
5890 
5610 
5840 
6070 


6800 

7050 
7800 
7550 
7800 
8050 
8800 
8560 
8800 
9050 


9000 
9900 


Feet. 
.70 
.80 
.90 
9.00 
.1C 


.40 
.60 
.60 
.70 
.80 
.90 
10.00 
.10 
.20 
.80 
.40 
.50 


Sec.-lt. 
10200 
10600 
10800 
11100 
11400 
11700 
12025 
12860 
12675 
19025 
13875 
13750 
14125 
14500 
14900 
15900 
15725 
10160 
16000 


NOTE.— Owing  to  the  gage  heights  at  this  ■tatlon  being  unreliable,  they  have  not  been  pub- 
lished, and  only  the  discharge  measurements  and  discharge  table  are  furnished  herewith. 
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OHIO  BASIN— STATION  NO.  13. 


ALLEGHENY  RIVER  AT  KITTANNING,  PA. 


DESCRIPTION   OF   STATION. 


*  This  station,  was  established  by  the  United  States  Geological  Sur- 

vey on  August  18th,  1904,  at  the  Market  Street  bridge,  in  the  borough 
of  Kittanning.  On  April  1st,  1907,  this  station  was  taken  over  by 
the  Water  Supply  Commission  of  Pennsylvania,  which  has  been 
operating  it  since  that  date. 


The  channel  above  and  below  the  station  is  straight  for  500  feet 
and  1,000  feet  respectively.  Both  banks  are  high  and  do  not  over- 
flow. The  bed  is  of  gravel  and  is  permanent.  The  current  is  swift, 
and  the  water  at  low  stages,  is  approximately  three  to  four  feet  deep 
in  the  first  three  channels  and  six  to  eight  feet  deep  in  the  last 
two  channels. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  which  is  a  five  span,  steel,  through  truss,  highway  bridge.  The 
initial  point  for  soundings  is  the  left  end  of  hand-rail,  downstream 
fc-ide  of  bridge. 

A  standard  chain  gage  is  bolted  to  the  upstream  hand-rail  in  the 
first  span  from  the  left  bank.  The  length  of  chain  from  bottom  of 
weight  to  marker  is  38.62  feet.  Elevation  of  zero  is  arbitrary  datum. 
Bench  mark  No.  1  is  the  left  corner  of  top  course  of  stones  of 
left  abutment;  elevation,  33.83  feet  above  gage  datum.  The  gage  is 
read  once  daily  by  Blaine  Mast. 

Since  the  establishment  of  this  station  39  discharge  measurements 
have  been  made. 
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DISCHARGE  MEASUREMENTS  OP  ALLEGHENY  RIVER,  AT  KITTANNING, 

ARMSTRONG  COUNTY,   PENNA. 

{Drainage  area  9,010  square  miles.) 


No. 


1 

2 
3 

4 

5 
0 
7 
8 
9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 
82 

38 

84 
35 

80 

37 

38 
89 


Hydrographer. 


• 

a 

o 

>» 

• 

+» 

+» 

+» 

• 

1- 

«M 
O 

T5 
O 

X] 

• 

« 

g 

& 

€ 

i 

< 

3 

es 

5 

Remarks. 


1904. 


Aug.  18 

Sept.  19 

Sept.  29, 

1905. 

Mar.  18 

Mar.  18 

Mar.  19 

Mar.  19 

Mar.  19 

Mar.  19 

Mar.  19 

Mar.  19 

Mar.  19 

Mar.  20 

Mar.  20 

Mar.  20 

Mar.  20 

Mar.  21 

Mar.  21 

Mar.  21 

Mar.  22 

Mar.  22 

Mar.  22 

Mar.  28 

Mar.  24 

Mar.  25 

April  10 

April  11 

April  14 

April  20 

June  2 

Aug.  80 
Nov. 

1908. 

May  28, 

1907. 

May  80. 

Sept.  11. 

1908. 

Aug.  28, 

Sept.  25, 

1910. 
Mar.     8, 
Mar.     5, 


Taylor,  . 

Murphy. 

Grover,' 


Grover  and  Morse, 

do 

Grover 

Grover  and  Morse, 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Feet. 


020 

608 
720 


869 
869 


869! 


869 
869 
869 
869 


869 
869 


Horton, 

do 
Horton, 

do 


Murphy,    .. 
do 

FoHansbee, 


Horton. 
do 

Bolster, 
Ryder. 


Grant 

Seheldenhelm, 


861 
648 

613 
406 

870 
868 


Sq.   ft. 


2,615 
2,602 
4.010 

10,480 
10,340 
14,570 
16,500 
16,380 
17,210 
18,270 
19,770 
20,460 
25,830 
25,470 
25,510 
25,540 
22,540 
21,860 
21,440 
19.740 
19,200 
18,790 
17,000 
14.510 
14,110 
5,000. 
0,106! 
5,562 
4,919 
8,697 
3,442 
4,054 


869 
809 
809 
809 
>>e& 
809 
860 
886 
791 
0B0 

TOO, 

768j 

7191      4,080 


7,207 
3,325 

2,712 
1,711 

17,879 
10,872 


Ft. 
per 
sec. 

0.82 

.79 

1.77 

4.11 

4.27 

0.92 

7.27 

7.00 

7.98 

8.41 

9.08 

9.20 

9.29 

9.80 

9.48 

9.48 

8.48 

8.18 

8.28 

7.10 

7.20 

0.91 

0.57 

5.92 

5.94 

2.87 

2.94 

2.681 

2.24 

1.45 

1.89 

2.18 

1.00 

8.48 
1.26 

0.99 
0.49 

7.78 
7.24 


Feet. 


lec.-ft. 


2.40 
2.26 
4.42 

12.00 

11.86 

16.66 

17.59 

18.57 

19.48, 

20.60; 

28.83 

28.08 

28.60 

28.09 

28.71 

28.74 

25.40 

24.05 

24.18 

22.29 

21.09 

21.24 

19.25 

10.48 

10.04 

5.54 

0.88 

0.17 

5.45 

8.78 

8.53 

6.10 

4.40 

8.00 
8.24 

2.07 
1.37 

20.80 
19.08 


2,140 
2,040 
7,087 

48,090 

44,160 

100,800 

112,700 

125,600 

180,400 

154,000 

179,600 

188,100 

235,800 

280,900 

241,800 

242,000 

190,000 

177.800 

177,600 

141,400 

188,400 

129,800 

111,700 

85,960 

88,840 

11,880 

17,970 

14,320 

11,040 

6,228 

4,794 

9,941 

0,700 

28,280 
4,154 

2,080 

847 

188,110 
118,880 


Floats  and  meter. 
Floats. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
Floats  and  meter. 
Floats. 


Surface  msmt. 
0.2  and  0.8  depths. 
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DISCHARGE  TABLE  FOR  ALLEGHENY  RIVER,  AT  KITTANNING,  ARM- 
STRONG COUNTY,  PROM  AUG  18,  1904. 


• 
4» 

• 
4* 

i 

• 

• 

3 

§ 

•a 

3 

• 

4 
3 

• 

1 

•S 
3 

| 

1 

• 

i 

■8 

• 

5 

5    • 

§ 

■a 

3 

« 

9 

o 

§ 

! 

i 

1 

S 

Feet. 

Sec.-ft. 

Feet. 

See. -ft. 

Feet. 

Sec. -it. 

• 

Feet. 

Sec. -it. 

1     Feet. 

Sec. -ft. 

1.80 

775 

.30 

10586 

.80 

33726 

.80 

68220 

.20 

98690 

.40 

880 

.40 

10980 

.40 

84400 

.40 

1        64040 

.80 

99690 

.60 

990 

.60 

11440 

.50 

36100 

.50 

64870 

.40 

100000 

.00 

1100 

.00 

11900 

.60 

36800 

.60 

05700 

.60 

101620 

.70 

1220 

.70 

12970 

.70 

36600 

.70 

60540 

.60 

102640 

.80 

1840 

.80 

12840 

.80 

87200 

.80 

67390 

.70 

1       103670 

.90 

1465 

.90 

13315 

.90 

87900 

.90 

68240 

.80 

1      104710 

2.00 

1006 

0.00 

13800 

10.00 

88000 

14.00 

69100 

.90 

105760 

.10 

1766 

.10 

14285 

.10 

39810 

.10 

69970 

18.00 

106800 

.20 

1920 

.20 

14770 

.20 

40020 

.20 

70840 

.10 

107850 

.80 

2086 

.80 

15260 

.80 

40730 

.80 

i        71720 

.20 

108910 

.40 

2200 

.40 

15766 

.40 

41440 

.40 

72600 

.30 

109970 

.50 

2446 

.50 

10250 

.60 

42150 

.50 

78490 

.40 

!      111040 

.00 

2040 

.00 

16700 

.60 

42800 

.60 

74380 

.60 

!      112120 

.70 

2860 

.70 

17290 

.70 

48670 

.70 

'        75870 

.60 

118200 

.80 

9000 

.80 

17840 

.80 

44280 

.80 

76170 

.70 

!      114290 

.90 

8270 

.90 

18410 

.90; 

44990 

.90 

77080 

.80 

i      115390 

3.00 

8490 

7.00 

19000 

11 .00' 

46700 

15.00 

!        77900 

.90 

116490 

.10 

8715 

.10 

19690 

.10 

46420 

.10 

78800 

19.00 

1      117600 

.80 

8940 

.20 

20190 

.20 

47140 

.20 

79700 

.10 

1      118710 

.80 

4105 

.30 

20790 

.30' 

47800 

.80 

i        80600 

.20 

119820 

.40 

4390 

.40 

21400 

.40 

48590 

.40 

81500 

.30 

1*0980 

.60 

4020 

.50 

22025 

.50 

493S0 

.50 

:        82410 

.40 

•2050 

.00 

4860 

.60 

22650 

.60 

60060 

.60 

1        83320 

.50 

1      123170 

.70 

5080 

.70 

23276 

.70 

60780 

.70 

84280 

.60 

124290 

.80 

5335 

.80 

23900 

.80 

61520 

.80 

85150 

.70 

125410 

.90 

5580 

.90 

24525 

.90 

62260 

.90 

|        80070 

.80 

t      126646 

4.00 

6840 

8.00 

25150 

12.00 

53000 

16.00 

>        87000 

.90 

1      127670 

.10 

0106 

.10 

26800 

.10 

58750 

.10 

87980 

20.00 

!      128B0O 

.20 

0380 

.20 

26450 

.20 

54510 

.20 

86870 

21.00 

140200 

.30 

0050 

.30 

27100 

.30 

55280 

.30 

89810 

22.00 

152000 

.40 

0966 

.40 

27750 

.40 

56000 

.40 

90760 

23.00 

1      164200 

.50 

7200 

.50 

28400 

.50 

66840 

.50 

91720 

24.00 

!      176800 

.60 

7000 

.60 

29050 

.00 

67680 

.60 

92680 

26.00 

|      189000 

.70 

7986 

.70 

29700 

.70 

68420 

.70 

93650 

26.00 

208000 

.80 

8975 

.80 

80360 

.80 

59210 

.80 

94680 

27.00 

217000 

.90 

8775 

.90 

31025 

.90 

60000 

.90 

96610 

28.00 

231000 

5.00 

9200 

9.00 

31700 

13.00 

60800 

17.00 

90600 

29.00 

245000 

.10 

9086 

.10 

32376 

.10 

61600 

.10 

97690 

30.00 

259000 

.20 

10080 

.20 

33050 

.20 

62410 

• 

i 
1 
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DAILY   MEAN   GAGE   HEIGHTS    AND    DISCHARGES     OF     ALLEGHENY 
RIVER,  AT  KITTANNING,  ARMSTRONG  COUNTY,  PA. 


AUG. 


1. 


15. 
16. 

n, 

18. 
19, 
*>. 

a, 

22. 

28. 

24. 
25, 

20. 
27. 
28, 
29. 
90, 

a. 


1904. 


Day. 


G  H     Die. 


8,  

-j_-  ...... 

4 

5,  

6,  

1 

7,  

I 

9 

10,   !...   1.   . 

1 

11 1 

12,  1 .,  

18,  „ i 

M,  - 

i 

i 

4.5 

3.9 
9.9, 
4.1, 
8.7 
9.4, 
8.1 

7260 

5880 

5680 

6105 



5080 
4890 

8715 

SEPT. 


OOT. 


NOV. 


DEO. 


G  H     Die.    OHDls.GH.Dts.    G  H    Dis. 


2.90 

2.8 
2.8 
2.71 

2.8 

8.5! 
S.31 

8.0. 

2.7! 

2.7 

I 
2.8 

2.7| 
2.6 
2.4! 
2.8 

2.2 
2.2 
2.4, 
2.2 

2.2, 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
3.4 
4.6 
4.5 
4.1 


3270 
SOOOi 
3060; 
2860! 
8000 

4620 
4165 
3490 
2850 
2860| 

soooj 

2850 
26401 
2260 
20851 

1920| 
1920 
2260 
1920 
1920 
! 
1755 
16051 
16051 
1605, 
1606 

1605' 
4890! 
7600 
72601 
6105 


8.8 

5885 

8.8 

5885 

2.3 

2066 

4.0 

5840 

8.6 

4860 

2.0 

2640 

4.0 

5640 

3.4 

4890, 

2.71 

2860 

8.8 

5865 

8.8 

4165 

2.8, 

3060 

8.8 

5885 

8.1 

9715, 

2.7 

2850 

3.4 

4890 

8.1 

8715' 

2.5 

2445 

8.4 

4890 

8.2 

8940 

2.5 

2445 

8.1 

8715 

8.0 

8490 

2.6 

2640 

8.0 

8490 

2.8 

8000 

2.5 

2445 

2.8 

8060 

2.8 

8060 

2.8 

2086 

2.6 

2040 

2.8 

8060 

2.7, 

2860 

8.4 

4890 

2.8 

8060 

b2.8 

8060 

3.6 

4850 

2.8 

8060 

2.8, 

3060 

4.3 

6600 

2.7 

2860 

2.9 

3270 

4.4 

6955 

•2.7 

2850 

2.9, 

3270 

4.1 

6105 

•2.7 

2960 

2.9 

3270 

4.0 

5840 

•2.6' 

2640 

2.9 

3270 

8.7 

5080 

•2.6 

2840 

8.0 

3490 

8.5 

4620 

2.5 

2445 

8.8 

4165 

8.3 

4165 

2.51 

2445 

3.2 

3940 

8.2 

8940 

2.4 

2260 

8.0 

8490 

3.8 

4165 

2.4, 

2260 

2.9 

3270 

8.3 

4166 

2.41 

2260 

2.9 

3270 

4.8 

6660 

2.8 

2085 

8.4 

4390 

5.7| 

12870 

2.4| 

2260 

8.8 

27100 

e.o. 

188001 

2.4l 

2280 

7.8 

20790 

5.7I 

12870, 

2.4 

2260 

8.0, 

25150 

5.1. 

9635 

2.8 

2085 

11.9. 

52260 

4.71 

7985 

2.3{ 

2085 

12.4 

56060 

4.4, 

6956 

2.3 

2085 

10.6, 

42890 

4.l! 

6105; 

1 

•  m  *  «»m 

m  m  m  m^^> 

8.8 

80850 

aGage  out  of  order.    River  stationary  from  Nov.  15-19,  Inc.    Gage  height  Interpolated. 
bReading  to  top  of  Ice  Dec.  12  to  81. 


729 


3! 

o 
o 

o 
o 

E- 
09 

H 
•— t 

< 
X 

> 

a 

x 
o 
w 

►J 

O 
09 

a 
o 
« 

03 


o 

3 
x 

W 
O 

2 

<J 

W 

s 

rH 
< 

Q 


► 
O 

SH- 


OO 

5 

H 
o 

OB 

5 

w 
© 


*l£E  S^iil  ilill  iiiii  *' 
5pSs   ScSSk   SStsSS   g*51^*   ci 


00  00  Ok  00  C4   t-  ©  04  t-  CO   COvCtt   0*  t-  »«  •*•>  CO   «C  CO  t-  »  in 

t^©'©'©'i£     «*■***■«*<*     »oi>eio»oe 


wo^^n     c  os  oo  i«- 1- 

H  rHHr<H        rH 


04  oa  oe  o»  on  < 


a  ift 


S*«!OW       riPcBS       *  W  55  r-i  in       ©I 
rH  ^rH©!  04       04  tn  p^  r*  rH       ^  rn  r^  »n  rH    -  rn 


5  §g; 


t<  tttOOri       COMOOO        "*  00  ©  «5  «       in  A  OD  C  O       04  00  t*,  ©  ©         I6  0DONO 
<«<*-<*  U£  *£>       ia«O*K^0DK^       fc^  ©*  ©"  ©  ©"       «C  O  UJ  lO  iC       to  -«  "*  -<*  -«         «*  "«*  ©  Ok*  04 


£ 

9 


w 

00 


© 

OQ 

a 

o 


CO  <*©O0Q 


t& 


eo  coeeic^ 
00  60  CO 60 85 


00  0  04  00  00        Gr^CKlO        •*  04  00  ©  «        M3  04  ■*  CO  00 
00  00  00  0*  0)4       00  "<*  •£>  U5  ift       tf*  tfi  *»  ift  «        Ok  00*  t^  *-'  t> 


l»  00  00  00  ti  Ok 
©  ©IC  U>  iC  "» 


11  g§iii 

I0404 


MHin 


8£8: 


00  CO  60  00  i 


M  00  00  60  04 


oo  oe  ©  >c  >c     oB  t  oo  »ft  O     *-•  »ft  »£  »fi  ©      10  «*  in  t-  ic       mhininn 
*4  ci  &  04  C4      «*•!>■*©««»©      <<e  — j  ^*>  ■**  «*»      «•"■*»  ^*  eo  oo       eceoeoec'co 


S 


I 


OB 

5 

H 
o 


III 


~icooeo*~oo 


a  oo  co~co  d»     ©  "©  •*  04  oo     o  ic  ©oo  c*-    ©Tic  oo~e>»oo~ 
coooeeeoeo      i>  co  *a<G  *es      ©©*£«"•<      ^-wm^m 


©04  00©  "»M 

•       ••••• 

T  «;  00  60  60  00 


»a 


IO 


iC  »ft 


S        t^>  rn 


*  3F.  C  J£  «      SS 

W  0>i  in  i-<  ^h        rrt 


Hi 


©  jO  ift 
^  5reo  ' 


H 


»-a 


^•OOrH^OO 

•         •  *  •  • 

HP* 


CONN^i       Ob  O  00  i-»  ®        nOJ©»h       00  "V  Cm  00© 

«         a  •  »  »  •••••  ••>•■  ■*•■• 

Ot-Ol****       lO©t-0C00        QOC-t>tt«C>        iQtC^iOOOO 


lO  ^<  00  in  •«•<  <o 

•        •>••• 

00  00  00  ©0  rH  © 


piptn        rinrirt  rNC4        wKrkc4        nrHH 


o 


S3 


n 


oo x*©  *»eo 

•  •       •        •       • 

00  00  W  00  oo 

_oo  oToo  ui~  oj" 

•  •         ■         ■         • 

ie>  *+  *+  **  ■* 


'©eoooooo     o>©o»04^-     wcoh*     ooo©oooo 

«  *  «  #  M  •  •  •  •  •  ••■••  •■*•• 

CO  ^»  b-  ©  ©        lOkftiOifiv       «r  ^«  U5  ©  !>•       00  ©  06  »** 


•         •  •  •  • 


P  rt  S  00        SSt-iSn 


to      ©t-ke»«C5      in04|«.«©     hnowo 
ift       tft^ro©*©'      l-  t^  ©  ©  us      u;  -*  -^1  «r  ^ 


tt  C4  W  ■♦•>♦>  04 


eo  **^  *  ^r  ■* 


& 

«« 


to 


i0C»t*OOO 

•       •       •       •       • 

©OOfc-*-*- 


»2 


rHrH  |H  rH 


oo  -*o»©io 

•       •       •       •       • 

©  ©  kft  us  IO 


1 


^ 

8 


u: 


•4- 04  04  00  »0 

a         •         •         •         • 

©©  ©IOU3 


veeconn 

•        •       ■       •       • 

to  »©  «ft  IC  »© 


06  04  ©  -TOO" 

•         •         •         •         • 

©  Ob  o  os  oo 


too    i 


WHlHHH 

04  O0~04  0»  ©~ 

■  •  •  •  •  • 

b-©©LO  IO 


• 

• 

o 

j 

n 

o 

• 
no 

a 

a 

Ph 

» 

o 

»  I 


< 


CO 

5 

a 


0D  40  CD  CD 

•     •     •     • 

Ok  0»  C»  0» 


rH  ■<•  0k  «5  ^» 

•        •         •         •         • 

00*-r-0D  t- 


00  rH  09  eo  ■* 

•       •       •       ■       • 

©  ©©  ©© 


•       •        •       •       • 

©O04  00  «o 


^•OOr-J  00"* 

•  •         •  •  • 

^r  00  00  04  in 


©  rH  O  Ok  0b  00 

•     •••>• 

©  O  O  Ok  0k  Ok 


5    a 


E 


2 


0> 

e» 

E 


a 
o 

5 
S 

« 


s 

g 


oo 

o 

> 
hi 

c 


s 


in  cm  *o  ^*  •«      ©t«ooo>o      rie«00"«*>u'5      ©  r»  ao  cs  © 

v^  «—    *N   MM   ^    M*  ^    ^    pN    ^^    CI 


94  04  04  04  04 


S^o$c^85 


ft«= 


04  S 

|«- 

st 

04  < 

rn 

••a 


as 

So' 
c 

18 


I 


8 


feK 


780 


3 

« 

z 

p 

o 
o 

o 

go 

% 

< 

6 

I-H 

< 

> 

(2 


o 

CO 

a 

CD 
O 


GO 
H 

S 
O 

a 

5 


8 


3 


slsls 


^  °*  '"J  ^J  °?,       «0  00  ©  ©"©¥      "lb  iO  i-H  0»  00       O90IMM       04  00  00  «D~t-       H»ioai6« 
lOiOiQkOlO       lOeoeOrHfr.        O.-JO06  00       MrliHOkOO       *»  CO  49  ><>  kO       IO  US  CD  «  lO  t*I 


53 


151  SSIfe 


:S8" 
!lig; 


i-t  J3rH 


A***  CD  04  00       ©-*i-ia0©        iQiOCDrHM        04  i-h  *l  CO  ■*        00  iH  kO  ©  »©       00  00  O  04  t- 
t-t-t~COO       iftiQiO^f*       *k«««iQiQ       lOtOiOOOOk       SkOOiaOt*      CDCOGDiOtO 


043<0' 


882    28°32    °o88&e.    §888 

h83  SSShh         ,_|  |H  rl  i^         H<-IHH 


IS" 


*3: 


CD 


8 

■ 


^  °°,  "I  °i  ■J     9i  «j  o  m  ot     o*  04  o>  oo  ao    ~aiHt~fH*«     oo  i-i  t»~e>>  o     ao  dooo  9001' 
04  eo  «•• ««  oo     eococot^co*     oVo'eid     oo'q'ioc     10  « 00**0*)     o'ooc^n 


8 


3 
3 


g«i 


88 

80  CO 


Si 


<o  r-t  10  •*  o     ©  64  &  cp  -«      ©)«"«•  0  «*•  6>      eon  1-1  "©  «*      n  o"  o  00  ab"    a  eb"*oio" 

aZwTm>««am      ,;,.'    ■    ■    ■         .....         .....         ..... 

«95»MCO       0093640104        64  94  64  94  04        64  04  04  04  04        64  00  60  04  04       0494049464 


o 


§m$  gg§g§  iigi 

•HOlf-liHfH        |H^35S0«D        h58i 


:8; 


»H 


182; 


WMHHO       OHNAH 

•         •         •         •         •  ••••• 

6404040464        64  64  CO  <*  * 


kO0400CblO       MOttOdO       6400640004       00  <©  00  i-<  0k  t» 

•         •  ■  •         •  •••••  •  «         •         •  ■  •  ••••» 

tOtQ^OOOO       00  64  04  00  t>        O  «•"*»  "*  "*       00  OO  00  00  64  64 


3 


1  &'MH~H'iiii' 

4        tHi-ie4C4e4        iHfH04fHr4PK 


o 


iO  00  00  ■♦  ><•        «*"^-*^eo        000004^10       CftOJ^^i^i        MH<«OtQ       Oa»00  64  64r<l 
04  64  94  64  64       64  04  64  64  04       64  64  04  64  64       i-H  04  04  6*  04        04  04  04  6*  04        64^04640404 


P 


il6lS 


1 


"8  "388: 


8885; 


n 


aq<D0640     *^eoj0®r-i     t^f-taoeeo     h©«j<w     eo^eot-iOb 
-*•«•«•* 09      ooe»    <oio      <*<*ooeoco     eoooooeoeo      ooeoooeooi 


1 


o) 

s 


fSflo  56  S  P» 


Ok  00  fc»  00 1*» 

..... 

64  04  64  64  64 


8SS8S       OQ44Q 

£836    iSSUti 


^oooosot-      ^HOho'f^^nii      ^•30«+ooeo      ©  t»  ■»  o  f-t 

•••■•  •••••  ..«••  .....  •      >      .  CM      • 

■^  "•  "»•  ®  SO        O  t^  O  O  O        iQOO'OiO       ifl  O  fl  13  l-J        O  -V  ^     •  •« 

as  a     "* 


O<Oi*00AO 

•       •       •       •       •        • 


?5§Sg  8S8|9  S°£88  8X^88    3SSSg  $f?S^ 

«IOfitO        ffOHBH         -^<tO^>^S        ShnOH         ^*  64  64*  CO        S9«2t> 

esisa  §§jggS  «s§kp  iei^.©  sessa  ss^ss 


OOOOOO  64  64 

~64ao0^cc~ioo4iAooo4      6494ooio»     t>ooaoo»64  fttqeeON 

•   ••■•     ^f  — •   •   •   •      ■•••«      ■»•■•  •*••■ 

00  rt©  0b  00       OOOflOH       00  04©  0b  e>       OlAOON^  qo«ood<OiO 


§ 


©to©~  061000'   QtoiAoto 
11-HOO'*      oo^i*ooe4r-<      ooaaut* 


6§ 


8: 

'6! 


CD  ^1 10  00  0k 

•      •      •       •       • 

lOlOtOtO"* 

J 

cSgiS8 


tO00kO0»64        0k640ftt«lO        •*  00  i-h  00  t- 

-*  ^  io  uj  «o     ostoioioie     u?u5»o^i>* 


•O^OOr^QO        ©1-1©©  0b 


f*  4O00  ©40  O 
•*  «D  00  «  64  00 


9 


© 


!!i 


88888 


>o 

:So 


o 


00  00 1  f-j I  ^»  id 

to  «o'  «o*  •♦  <♦ 


<«<  00  64  iH  ©       AOkOkO©       rJHHHrn       64  ^  «0 1*  •««•       00  04  0ft 
•*  ■*'  ^*  >♦  ^1        00  00  Oo'  ■♦  ^        **■+■*>'+**>        ^li^i^^ilfi        kO*  U3  -« 


5 

►» 


S31 


!8i 
5 


I     I     I 


$§§£*.    SS238    588g8g 

^WtSV         f-*0lOg/64        HBHOwfi 

n&mi  sSsSs  ^SSSSS 


o 


894 


*>00OkiH64       00     '00t«»<*        Ot>«bf       lOi->00t*»O        OC094OOO       64«0  00l0O*0 

.  ^  ^     •     •  •  00      ...  .....  .....  .....  ...... 

CbOOOOOkO        Ok       t««0iO        «  Ifi  CO  10  U3       IO(Ot«t<N       00  0k  64  00  94       1-1  0k  ao  t«  40  <0 


2 


1     1    1 

1      1 

1  1  ■  1  1 

1      I 

•  1  t  1  1 

1      ■ 

■       III! 

1       1       * 

1      1 
1      1 

i  :  1  i  1 

1      1 

1  1  1  1  • 

.      1 

1     1    ■    1    1 

1      1 

1  1  1  1  1 

1  ; 
1  1 

•  1  1  1  1 
.  1  •  1  1 

1    1    1 

•  1 

•  1  1  1  1 

1-4  04  00  «•  IO 

«o*'t^aoo?6* 

f-i 

1    1       1 

1   1 

■ 

•  1 

1 

1 

■  1  • 

■ 

1    t       1 
1    1       • 

!   1 

•  • 
1  1 

• 

!  (  ! 

!   !       1 
1   1       1 

1  : 
•  1 

:  1 
•  1 

< 

• 

1 

:  1  1 

!   !  i 

<  •      • 

.  . 

1  . 

■ 

1   1       1 

1  1 

1  • 

1 

•   1  1 

II            * 

1  1  • 

•  1 

1 

1   1  ■ 

•   1       1 

•  • 

*  1 

•   ii 

•  1       1 

1  1 

1 

1  1 

■ 

1*1 

11       1 

•  1 

■  • 

1 

•   1  1 

1  •       1 

1  1 

1 

■ 

1  1 

• 

1 

1  •  1 

1 

s  sssss  sesas  saasis  ssaaae 


3 

01 
3 


31 


z 

D 
O 

§ 

o 

H 
CO 

C 

z 

< 

I— « 

> 


g 


6 

O 


s 

a 
o 

go 

B 

M 
©^ 

a 

© 


•o 


neHNb      el 55*  co go 


Safe  8! 


»-«  00  ©  f"  ©4        CftMOW         6H©»*        inhOAX        lOr~*-O00        C4  ©  04  ^i  04 

-»■<***■*  ^!      ■*  co  eo  ■<*  »o      ©'  r^  od  ©  ©      o  ©'  ©*  to  ib*      •*  •<*  to  to  »      hhohh 


Hi 


8 


s; 


r*       r-i 


1 


,  lO 


MttiHOOOO        «aM«0«        C0iH00©tO         <«<O©04a0         1>  r-l  ««  to  1>        04rH00loa 

to«+vso»o>     e»oooo'ooao*     edcor^t^r^      t>t^©*«io     to  to*  <«  *« -*•     •«<«•« -4!^ 


!8i 


1  El 


fc] 


©   ©  ©  ©  ©  ©    10  to  10 1 

1  •"*         ^TPBt"         r*  Co  0D  I 

12    SSSSS    SJ32i 


o  to  to  to  to 

1 »  £  c?  S5  rl 

388    " 


is: 


w 

00 


MMMMN        ©*»090OO»        C»  IO  ©  «  04        Ob  CO  *«•  ©a  C»        ©  *•  00  *•  *-        IO  IO  •*  ©  ^<  0» 

oooooo***^      ©©'©to©'      ©'totdta©      ioid<*^co      ooeoooooeo      oo  oo* -*»«}©' tf»' 

p    £^888    888158  "588887 


§!!§§ 


CO  tO  tO  '•i 


>  to 

i  r-t  ' 


©4 


© 


t»ft«OM        ©  C»  00  ©  ©        ©  ©  00  tO  ©        r»  C-  a©  0k  ©        tO  ©  -*<  i-t  00        to  CO  00  CO  00 
nr*«NN        ©4r4r-l©404        00<*eQ0QO4        04  ©4  CO  00  00        00  00  00  00  0)4        04  04  04  04  00 


© 

3 


S 

P 
»-o 


I 


8£!  ISiti  §gl§§  §§li§§ 


©0  00©©^*   0*ODb~©-*>   CO  00  ©r-i  00   00  ©  00  ©  00   *-  t-  00  00  t-   Oi  ©  00  tO  00  © 

•   ••■•       ••••■       ■••••       ••■■•       •   ■   •    •   •       •• 

•4  04-«*i©4   00  04  04  0*04   04  04  04  04  1-1   tH  04  t-  r-i  i-t   r-l  r-l  i-t  r-l  t-H   ri  r-l 


•  •         • 


a 
o 

o 

DO 
» 

W 

u 

0Q 


Q 
Z 

<J 

V) 
H 
X 
O 

W 

H 
© 

© 

< 
H 

5 
I— i 


25  fc-»c5B5rM      o*-o9toto      iQtotooo© 

W  r^rlr-lrH         r*  iHT* 


^oq  eo  oo  Bo     eoBto^Ti 


t-Cb©00<D        O*©-*©0D       fc»C«aDO0O       tC©"*00  0»       tO©0©04       »-i  0M  b-  ^r  00  © 

•   •   •   •   •       •*••■       •••••       ■••••       ■••■■       ••••** 

■wtoOdio     to -*««•«  M     ooeoeoflDto     ^oo^^oo     cooococoeo     eo^eoeoeoeo 


t-tinS  04  i 


S5«   ssStgS   SsSfe: 
r-t        HHrtftW         rtHH 


■  00*-  CB         fHi 


r1 

z 


© 


0B 

5 


o»©ioeoo»     oqaeooob     eo©^e»to     «ooooooo«'     to«ooo©©     o^eoooo 
•o*  ce  t-^  oo" »»     o6  o»  oS  oo  <o"     «6jsc>t-j^     «o"  to"  to"  ^  •«*     -^  ■*  -♦  -^  10     io'ioic'^i^p 


1§S 

**  r  r? ' 


&       iO  ©  ©  © 
rtrtHH        f-t  ®i  04  rH 


SSL 


tO 


tp  © 
111 


a 
© 


©•ooiooto     ©  t-  o  ©  i-N     eo  oo  co  C4  «c      ©  ec  oj  ®  •*     oj  oo  eo  ©  »     «acrit>c 
odt^b^t^oo*     ©  oo  06  oo"  oo     t-"  «c  ©  «c  »o     to  t-I  t-'  ©  ©     t^  <o  ©  to  to*     to  10  ©  e»  t>*  © 


a  E  K  «  *-. 


9SE 


IO  to  IO  ©  © 


toe  ©  © 

CO  04  r^  r-t  i 


"SB 


9Ss: 


© 


■   •   •   •    • 
o>  00  *»  to  40) 


t»«D^<e4eo      i-«©©©04      or- ©to  eo      04©X04to      ©©©«oiq 

•   •■••      >••••      •■•••      •*•••      •••■• 

<0©»«O©        «0  IO  tO  IQ©        IO  «5  to  IO  lO        lOtC«*-<CO»       Cb04©©00 


81; 


88 


©ft© 

sis. 

E^5 


I©© 


8 
:3 


© 


04©  00©  iH 

•        «        •        •        • 

•*-«*tO©© 


00  ©04  00  t>       ©C-eOA       04  ©  r-t  t- 00       00  00  ©pt  CO       •^•^OOlOiOOO 

©IOIO^>«0)        ^•^•tOO^fiO        ^r  00  00  04  00       00  r-t  ©  j©  ©        0»  ©  04  CO  04  © 

r^r-i       t-irmHt-iiH       r-t  r-t  rH^  r*  nHHHrH 


oohS     SooF-SQ 

HrtH 


IS 


© 


r-i  04  •*  ©  ©       pi  00  ioeo«+*     b- 10  00  00  Of       ©  tO©©r-i       tOlO©©© 

•    •    •   •    •       ••■•«       •■•■•       ••••*       •••■• 

tQ  to  to  tO  IO      ttw«ii       ^r-^^^r^r      to  ^  ^>  ^i  to       tO  tO  tO  tO  ««• 


©^04 


I    I 


£ 


888 

hSph 


Jill  I 


CO©        V  tO  ^<  04  r-t        HHHHrti 


n 
© 


•*  to©  to  e» 

•   •   •   •   • 

oo  ©a  ©04 


*T  04  «  t-  00   Ob  00©*-©   r-t  04  r-  'r  to   ©  »-  00  r-l  ©   «  t- ©  ©  ©  OO" 

•    •■••         •■■••        ■•••■         •■•••        •••■■• 

04  r-t  ©00  04   r-t©  ©©©   ©  ©  00  ©  00   00  O*  ©  00  t-   ©  ©  lO  tO  <Q  lO 


i    i    i    i    i 


i       •    i 


it       i    i   i    i    i 


r.o.e*«*»    ©t-ooa©    -^«S)2    £5:83.3    CKSSkl    fiSi88f&ti 


732 


P 

o 
u 

o 

GO 


z 

> 

z 

« 

C5 
W 
i-J 

fa 

o 

OQ 

W 

O 

< 

o 
in 


Q 

S 

O 

< 


5 

< 


o 


o 


o 


§3§  § 5SSS  §§§^g  il!i§ 

IHriH        r-(  rH  rH  iH  rH        iH  r5  S  p«  J*        3  <H  00  lA 


ss 


8 

0 


I 


! 


o 

3 


£PSo$oS5      &5  So  So  So  SS       OOOHH       04-«O>-«tO       ^p-KDWOO       HOOtHMt- 

•       •       •       ■       •  •*••*  •       •       •       •       •  •••••  |o       •••«  •      ••••• 

(HrHF-lfHpH       ,HFiiHiHri       MNMNM       M  M  -*  « «©  ^M«M       ^»  ■*»■*"*  ■« 


lipi  sissi  gisii  sgipiiiai  §§§§! 

iH  pH  i^  iH  iH  r4  iH  H        HHrirtH        r*  iH  iH  iH  pH        iH  iH  iH  iH  i 


W 
GO 


M 

O 

• 
OB 

5 

00 

5 
3 


fcfcfc$B5    tefc$5$5    fekfcfcS    fefcfefefc    Srfcfctefc    tefcfcSofc" 


iiiii  11888  88883  38883  §!§§!  3333§!§ 


BtefefeS   £fe«s5<5    SSSSfe   t;6;5:5;5;    fctetetefc    SSsSsfefcS 


§§§gi  mm  sssis  M§m  mm  insi  • 


fcfcfSfcS    fc$5o5£    fcfckfcS    $$5565    kfcco-fcfc    fefcfcSfc  j 


O 
P 


:8i 


£393  91118  g§S|l  §§§i§  §§§§8i 

0)^**         <«COC9<Np4         lHr-li-t©5«         (NCQ!N(?5p4         p4pHp4iHp1i 


loaiQoao     to  ©  oo  co  eo     neot»84      hoono     t^r-tt**9^     mooSo^^ 
cocooocofei      e>i  oo  co  eo*  co      cocoq4q4c4      oiMo4«i»i      oacoe*  ©J  ci  ©>J  ri  i-J  p* 


p 


w 

23 

P 

•■a 


2 


¥ 
fc 

«* 


00 


o 


:g    3i 


11 


:S5! 


I  to 


S 


hi 
CS 


t«(OOtt«A        d>O<N0DN        '♦©<OOt»       t-OWCOfi        04  CO  00  i-t  A       HtOOSO^A 

eo  oo  eo  eo  to      lO^^eceo     ooeooo'coco     co-^Sioioio      iQ^ceooc^     Ovotd^^'co 


09 

s 

09 

5 
o 


3c§§8S 


oift 


®SII 


ITS 


lO 


:S5 


t-«o»o 


000»fH4dO        OOCMOAM        Q0  00<©(0 

ao*t>t^co«d      to io  to  <« id      «♦-♦"*'* 


MMoaoe      ^taaooiao     Maooia 
■«* "«!  ■♦  co  co      eoeoeo-^"*      io-*-*"*co 


«N  OJ  *  •*»  "*         •*  ^«  «0  &  ■»♦• 


8* 


»i  i 


!9! 


CN  fl 


1  *^  »«5  » tr      <-4ttqbiH< 
**i3      ^  co  55  *^i 


I 


:S8 
1§ 


■♦■♦egOOO        OMHOO        CO  00  00  04  rH        lOr-tStOrH        04  «H  «0  CO  «9        00  »-H  0>J  t- iH  t«- 
NOodQH        r-I  r-J  00  OJ  r-i        ©  (»  00  l^  t^        00  *5  O  C>  CN        HOOi00l>       X^e^OaOOkOO 


OQ 

5 


3 


s 


S  .M  ol 


31 


0ad'«OC)4a0       CO  CO  »  »  «l        tO>OMC>H       -4KMOCOA 

■   ••■•      •••■•      ■••••      ••••• 

OAttdOto        ("NODAO        0»  00  00  00  00       00  00  00  00  O 


*HlOO00         lH9d<«0tO 
•       ••••  •■••• 


00 

5 


l-t  »*»■ 


lO 


CO 

a 

3 


•      •      •      • 


M  03  ■♦  so  ^       AOMiiiO 
^  ^H  pH  iH  iH  iHi-iri3 


oo^cbio^i 

•       •      •       •      • 


53$3: 


S5S 


OOkO  Oot^tO 

•       ■       •       •       • 

SD<O©00t- 

IH  »H  fH  t-lrH 

lilii 


C*5N  ^IOQiH 

•  •  •  •         ■ 


m% 


oo  o3 1©  a  ck  od 
«•■■•■ 

OOODAdOO 


ooo©o 

•         •  ■         V         • 

iO  t£  id  *0  iQ 


O  O  O  O  O 

•     •     •     ■     ■ 
k£  to  kQ  *0  iQ 


a 

OOOOOo 

•       •       •       ■       • 

IO  lOiQiOOO 

OB  08       ^ 


iNNHH        r-» 


eo  r-  *i  ooO* 

IS 


3SSS3P 


00  CO  tA£-0O 
■     •     ■     •    • 

Ok  00  t"»  <o  *o 


iO  oo  00  C*    > 

•      •      •      •      I 


3 


m        •        ■       •        a 

©»00t-*- 


Ill 


OS  0»CO  0OC4 

•  •  •  ■  • 

Q94  44 


i 


"iH  09  N0)O 

•      •      •      •      • 


S  30  12  W 
»  rH  i-I  iH 


•O  u3  qO  '•O 

•      •       •       •      • 

00  t"»  ©  (O  © 


ODOOSOH 

•     •     •     •    • 

•O  tO  03  00  CO 


00  4D  t—  00  Ok  rH 


i     i     i     I  iiiii 

3**09  V>0       «T{>30*3r«" 


I     I 

!   i 

I    I 


I    I 


I    I 


I    I 


I    I 


I    •    I 


stesfsrf  s'MSfa"  aifaafa  Sefs'siV^ 


ou 


O 


cp 
C4 


e 

9 


a 
o 


a 

8 

8 


2 


a 


o 


i 


I 

a 
« 


i 

it 


an i 

"3S555S353S 
Mil  Sill! 

53332  SS3S5 

"81111  HIP 

TSliriiiii 

"32233  33332 


nraiiiii 

3532333333" 
11IS1II11I 
SSSS5  SBS3S 
■HHlfHI 

ssssaasass 
mm  nm 

2222:22222 


Ipiilpi 

S3S5S  siasss 
iiiifi'iiy 

2333353233 
EIlllilMlIi 
5S253'333S23 
mm  fiiiiT 

3335fSJSS"i- 


iiniinigiiiiniiri 

2333323325  23323  3S333 

iiiifuairniniiiii 

35552  22533  55333  33555 

"iiiiriililllliilliii" 

2:255332:2 22353  53355 

llliiiiiiiiiiTriifii 

g|g„  21332  35333  53225 

iiiniiiiiiiiiyisi 

22225  25352  22253  22523 

Hill  IIIINHK  Hill 

"23522  22232  25,323  22235 

ptf  Hlff  lit!  Hit! 

23233  35353  32232  3,3.5.35 

illil 11111 lllll iilH 

22522  33S-E  22525  3:322 


HisnHiir 

22223  222222 

mifiiiiu 

22223  233232 

iiiiHillir 

3223S 23522; 

IHiiiiHii" 

33235  332335" 


Hill 
22232  332; 

ttttl  HUM 

22252  252322 

II 
A 

li 

25255  225225 


---•""  *****  dzsis  ssssa  i*SM  tiMis 


m 


SS; 

sssj 
III! 

in: 


734 


2! 

Pi 

O 

u 
o 

o 

H 
W 

OS 
<5 

IH 
H 

» 

H 
> 

W 

c 
pa 

o 

QQ 

H 

o 
o 

03 


Q 
< 

B 

E 
O 

w 

w 

w 
o 

o 

< 

w 

5 

o 


o 

g 


W 

00 


o 
p 


5 


n 


s 


i 


i 


o 

m 

5 

w 
o 

OB 

5 

w 


CO 

s 


88888 

•   •    •    •    • 

00  **•*-©© 

-e>  op  o"jg  ig 


S8888 

•     •     •     *     • 
©  k£  lOlO  <«• 


S$£88~8IB388 

"•  ■* **  ^« •*  -<«eoeoeO'*i 


IOI 


r*  *H  !■*     J5 


i  IO 


$2888 

•     •     •     •     • 

«*»o»o«© 


85  flo  do  ©  fr-oB 
•    ••••• 


SAt^fi    OQODK  MtifiPi  00«0> 

*SssJ»  cpssS  £»££*••?  SFPIps 

?5SP2K©   ^l"~8S4»*2  t*CScfcc  Scrfefc* 

H*F»a   wt-HP?*  rj  r- to  •«*  »  oo^io©-' 

»H  i-(  1-1  r-t  rH     HMROiN  frj  rl  l-H  i-l  i-t  rH  iH  iH  »H  G 


$SS8£ 

•     •      •      •      • 


88888 

■     •     •      •     • 


•    •    ■    •    « 
t—  qo  00  00  t» 


t-©  <o©"io 


88888 

©4  cm  cm  coco 


S 10  P  8  00 


r-iCM  iO 

§51 


I; 


88S88 

•         •         •  •  • 

*tD  CD  CO  CD  fr» 


[si 

1 04  J 


8 
6 


88888' 

•     •     •     •     ■ 
Ob  0t>  00  t*»  00 


4     HNM 

gSSSE  85S38  85SCorSSP888 


1-1 1-1  F?  Sc  t- 


00  00  00  CO  CO 


co  coco  coo* 


CM  CM  CM  04  CM  CM  CM  CM  04  04  CM  00  CO  •<*  *««  «0 


10  oD  »-<  iS 
■*••  3«  ■«■  co 


!8S 


882 


©  B5  *• 


««■  i«  r»  r  »  s 
©©"Sg©5  ESS*,*?  98EcSfc  8828$  SSS'SS  g^S^S  ! 


rl  CM  CM  ■*•  1» 


h  N  C  C>  >9 
CO  0C  CO  CO  00 


9»EcSr: 

eo  co  ec  eo"  cs» 


Ol  C-J  CM  c-i  i-5 


r<Hj»M©    tn^r^*>eoeo    • 


00 

5 
» 

5 

» 
o 

to 

5 


00 

5 


g|«li  £§§§§  §I|!g^  IISSS  Isill  §§EP 

rtnriHH     rtrtHHH     HHhihi-i    1-4  ,H  3  tH  ^     r-l?        S  iH     ?5  iH  rH  H  rH 


SSSSK!  £8888~££g8£  $12^83  SS^S^ 


8SS8R:?2 

oi  NCI  i-J  i-i  r4 


iilil  Sl§5ei  i£IS£ 


04  CM 


CM  CM  oi  ^ 


H  W  55  H  H 

cm  e>J  c4  04  at 


H  S  CM  i 


CM  CMC^CM  CM 


Iftl 


55^ 


S3»88 

•         •       *         •         • 


S*  «  CM 


qp  o-i  o>  ©  r* 


CM 


00  00  00  00  0C 


C>  0»  «5  CM  rH 

•        •        »        •        ■ 

U5  lO  tO  lO  >0 

Ol  CM  CM  CM  CM 

9  QC  F-  CO  i-^ 


s" 


■         •        •         •         • 


«e  oo  ■<•"  %  ■* 

CM*  04  04  CM  C* 


8c^ 

CM  CM 


;gggi§§g 


58  SS  2 

CMO*  04  04  04 


cj>  S  S  flo  9Q  S 


04 


"*Q  s  ffi  fi 

•*«*  00  00  04 


Pfe 


•         *        •         s         * 

^  CC  00  CO  CO 


5fSloS 


f-i-  h- 1-  r- 


8  2g  S  S2  8 


SSS88 
"9ft5SjlS 


7S8S~lB 

«     •     ■    •     ■ 
COCO  CO  04  04 


CM^n-qscc 

l©£-  CO  b-t- 


n  CMOQ  95 


04  04  04  04  04 

■      •     ■     *     • 
C4  04  CM  04  CM 

CD  CD  i-h  *  2j»  i 


~*  <*•  «r  *p  -*    ^r  in  tn  >*  >t 


ift  to  <>  ua  to  to 


00 

5 


8S$c$ 


i  ^<  CO  ©  p» 


M 

8§ 


CI 


i  04 


04 


O 


8  S?  $  &1 9 

<0  OS  M5  lO  ■«* 


r-l      HWHfHW      tO  U3  IC9  P3  CO      • 

"SRfccSS  8"6ft'S5  8§e^8oi  $oloS88g  ! 


'*'*'*^«     ^«^*iCtO 


04  04  l-"C0  00     • 


no 

5 

n 
o 

00 

a 

H 
O 

00 

5 

» 


El 


"VCOCOCO 


04  CM  CM 


SSI 

si 


S8883  SS8S3  S^S^ 


8©c*<bco  etoooa  oooot^b-oo  co »-*©©©  © 


©  0»  CO  00  t»  fc"» 


liiigiiii 


«  •  ■  •  • 

CO  C2>  (6oO  © 

co  85  35  co  o 
<t[cSc1c$ 


•    •    ■    •    • 
©©to«e 


S8SS8 

•     •     •     •     • 
IO  «D  lO  lOfO 


So  E  ©  6o  «■* 

•    •    •    •    • 

■O  tOiO  IO  «o 


S3  •"•<  ©  So  ©   f-H  W  JP 

•    •■■■     ••■ 

©«©©t>  r~t«© 


ill 


§i 


iiil 


ilg 


£$$88 

•     •     «     •     • 


8g8$'£ 

^B  QD  CD  ^D  ^D 


04  o  C  ^«»o 

■         •         •         *        • 

©  «o  ©  lOiO 


•         1         •         •         • 

io©  ©  ■*  eo 


Q©COCQCO     KCMCMOMCMi-i 

•        •        •        •       »  •»•••• 

eoeooocA   oo eo CO l'- 1» t» 


S    6 


•  i   •  i  i 


•  i 


0,00^.0  ©„*©©  -«co*s  »t:os£c5  KSSSa  SfcfiSSS 


•      • 

Si 

P 

*s.. 

Aor^Si 
00  0k^.|s. 

nil 

«8©o 

•  •  ■  • 

seas 

BBSS 

iiSas 


735 


z 

p 
o 
o 

o 

DO 
O 

pH 

> 

>« 
Z 

w 
o 

H 
O 


CO 


Q 
Z 

< 

o 

w 
a 

w 
o 

< 

2 


2 
Q 

H 


MOtSfH 


is 


88888  ~3S888' 

•       ••••  ••••• 

OOOOt^t**©       VOiQiQO 


iQ  i0  U3  < 


888386 

•     •     •     •     • 


88! 

is 


'«5S8Mf 

■     •     •     •     • 

NMOOS 
i-4  H  rl 


88  88  8 
881888 

88  888 


8~88J8~88" 

•         *«■■  •         ••••» 

*•  t*>  c>  co  oo     .*»  *»  t»  *»  t*  e» 


> 
o 
J23 


30 


g 

© 

* 

5 

© 

at 

5 

© 


|A|Q 

is 


104 

I  P    'tfl    Hi 

Inhh 


s 


kO 


rie« 


•    «    «    •    •        ••••  _• 

^iooooood      oOb-t~t-«D 

©"©.  o  o  o     qTcTq  aTioT 


83888    83888 

•       •••*  *•••■ 

938S9~E~88S3~ 

9hF9m      8  85  S3  65  o5      NriHriH      ph  3  95  *  85 

8858S    8S888"~S888«riB8S"3S" 


888*2 

•     •      ■     •      • 

K  S3  riHrt 

88888" 


hSmm 


•    •    •    ■    •    i 

• 
• 


r-i  oq -*  ^  o»     oo  oo  04  o»  oo     t-©©»o©     o  to  a  h  o»     oot-©©*© 

pn  p* 1-^  •-«  fH 


nS«8I68 

■o*»o  io'iO  ■*••«* 


35  pi  pi  HNMnln        S  O*  rH  pH  D5 

"8/8S8  3^88^8^M8te 

tJ  t>l  » icJ  ^     t^a6t>>ado     ais<DU)o) 


8; 


t& 


©»Q©4     l 


8S588 


88888    88883  ! 


*Hp»»      »o  ie  ua  •*  »*     <«  ^  i<  e  t-    ■ 


© 
P 

■< 


>"9 


w 

p 


00 

5 
© 


38gSl 


gsi§ 

IHHHH 


88 


i 


88888    88888    135888    88888    £8888    °.8°<888- 

pH,Jp4p4p4   04  04  04  0)04   04  04  «H  p4  fH   04  00  00  M  04*   09  04  04  04  04   00  00  UO  00  00  Ok 


11 


SSSig  !§§§£  IlilS  S188IS 


« 


ggggi. „„ „ 


^•MMCQOt       04040* 


00 

s 

PI 


5 

© 


:£§88 
S«sp 
as  35** 


1  tit*-' 


s: 


04£ 


si 


|i 


8S^S8  88888  8^888  88^88  888^8 

eo  so  eo  w  oo      oooocoeooo      eo  eo*  *i  <#  •<*      ■^•-♦^•ooco     o6oio4  04« 


8S885 


a 


I** 


3S®$8  SSiSS  §i^^: 


© 

S 


SOhhiq 
H  »1  l&  t« 

CO  t^  S^  1-"  » 


8S$8S1  38^88  S'^8^S  &8SS8  8S8888 


B  C  O  O  t 


i  CO  00  00 


pVi 


£ 

3 


© 

© 


dtn  ph«  ws 

«  04  04  rn  p-i 

8SS8S8 

•     •     •     •     • 
00  »>.  t^  f  «0 

Pill 

pIHpI 


?S38 
88888 

•     •     «     •     • 
OOOr-lOO 


OD04  04 

^oo85 


8S8 


a 


i» 


oli 


00 


^88SI^ 

•     »     •     •     • 
aO  00  b»  t^QO 


38: 
Si: 


88^S^ 

•     •     •     •     • 
00  00  00  GO  t> 


~8883£ 


8888^ 

•     •     •     •     • 


888^6    S58833    SSS893 


00  00  00  09  00 


M«tOO»ao     oo  t-  t-  *- 1- 


laooos    i 
«5F>ce    ■ 

ftl«r(Hrt     i 

88886""; 


"  r*  »5  P  e:  35 

^8^§Si 

8^8838 

•     ••••• 

*-00  O»phP0» 


•     •  i  •     •     • 
**  t-W)oO  t- 


88888 


88« 

SlHHHrt 


ipH       00 


S   §: 


© 

5 

© 


888338 

■  »  •  •  • 

©  A  00  00  t" 

Saw  8  8  S 

•      *      ■      •      • 
p*  p-l  04  •»!"  04 


888  36 F- 

•       •       •       •       ■ 

N04u]i0 


■^n  w  S  *i  $5 

oo  AuShSs 

•        •        ■        •       * 

O  0b  GO  00  b- 


5  ^*S 

_5  PH  »H 

HHPIPlOO 

"88888" 
•  «  •  •  « 

p^8888 
8t:"8"e5 

•       •       ■        m       • 

b-00  00  tO0» 


if<  ^oiO 


95  oo  t-  38© 


S^8@^ 

•        •        •        a       * 

©  00  —  o»oo 


M»V)  04  3  pS 

888SY 

•     ■     ■     •     • 
©  0»  C"  i>  © 


888 

5«  "*  fc? 
Is  ©to 

as 

•   •   • 

©  r-  © 


1 1«-  iZ 


88888    888008S 


•     •     •     • 

l>  *-  ©  ©  »o 


>oiOH(o«e4 


pJa4*eo  ■**  •» 


1    1 


©t^OQOaO 


2    p:^5p5«    SK^pfS    SSaSS    8S5888S 


§ 


Oh* 

8 
3* 

as 

I 

8 


736 


ESTIMATED  MONTHLY  DISCHARGE  OF  ALLEGHENY  RIVER,  AT  KIT- 
TANNING,  ARMSTRONG  COUNTY. 

(Drainage  area  .9,0/0  square  miles.) 


MONTH. 


1904. 

August,    

September,     

October,    

November, 

December,     


a  1905. 
January,     

February*, 

March.    — 

April 

May 

June,,    - __. 

July 

August,   _» 

September,     ._ _ 

October,    

November,    _ 

December,   

The    year 


1900. 

January,    

February 

March,    

April.   

May,    

June,   

July 

August 

September,  

October 

November, _ 

December 

The   year,    


Discharge  In  Second-feet. 

Ban-off.                     1 

] 

1 

i 

1                   | 
Second-feet, 

Maximum. 

Minimum.  I 

i 

i 

Mean. 

per  square 

mile. 

i 

Depth  in 
Inches. 

■ 

7200 

■             i 
1 
3716  '. 

i 

7000 

1005 

8042 

0.3S8  , 

0.377 

13800 

2640 

0006 

0.607 

0.719 

5336 

2085  , 

2064 

0.831 

0.39 

56000 

2065 

10660 

1.175  , 

1.354 

87900 
37200 
240250 
42800 
20190 
88000 
48590 
22960 
21400 
85100 
68000 
77080 


14285  44910              4.984                5.745 

25800 - 

34400    

9635  18769              2.089                2.324 

5580    - 

4165  14018             1.666  ,              1.738 

8715  16653  i           1.848                2.131 

8940  ,             8688  ,           0.964  '              1.111 

2446  6215             0.690  '             0.770 

3060  11216              1.246                 1.435 

7260  14740  ,           1.6S6                1.826 

6660  26378             3.260                3.758 


240250 


2445  ___ 


60800 

15260 
09100 
62410 
19600 
33725 

2445 
25150 

4850 
24525 
30310 
67890 


10080  ; 
6580 
6385  s 
8776 
5840 
2850 
1465 
1605 
1605 
2446 
7200 
9200 


27034 

7658 

16094 

80812 

10416 

6397 

2035 

6183 

2900 

18812 

17048 

26871 


8.000 
0.850 
1.858 
3.864 
1.156 
0.787 
0.226 
0.691 
0.822 
1.633 
1.802 
2.962 


3.450 
0.865 
2.136 
3.753 
1.333 
0.822 
0.261 
0.785 
0.350 
1.767 
2.111 
3.438 


09100 


1465 


13962 


1.650 


21.109 


1907. 

January, _ 66540 

February,   ,  11900 

March,    _ 86100 

April,  i  68000 

May ,  38600 

June,    _ 37900 

July 19000 

August,     7600 

September,    _. , 5840 

October,     <  21096 

November, 37200 

December,   80600 

The  year 1  86100 


10636 
6880 
6380 
8375 

10960 
7260 
3490 
990 
1220 
3940 
6105 
5080 


37796 
8660 


20148 

20718 

16280 

7306 

2147 

8114 

10186 

17877 

2S878 


4.196 
0.940 
4.198 
2.236 
2.290 
1.807 
0.811 
0.288 
0.846 
1.131 
1.964 
2.639 


4.837 

0.988 
4.840 
2.495 
2.651 
2.016 
0.965 
0.275 
0.386 
1.304 
2.213 
2.927 


990 


1706B 


1. 


25.878 


a  Feb.  and  March  partly  frozen.    May  6-9,  no  readings  taken. 


737 

ESTIMATED  MONTHLY  DISCHARGE  OF  ALLEGHENY   RIVER,  AT   KIT- 
TANNING,  ARMSTRONG  COUNTY. 

(Drainage  area  9,010  square  miles.) 


MONTH. 


1906. 

January 

February _ ..-— — 

March,    _ 

April 

May.    

June.   _ 

July , 

August,    - 

September,   _ j 

October, 

November,    J 

December,    — : 

i 
The   year,    i 


Discharge  in  Second-feet. 

Run-Off. 

i 

i 

i 
Second-feet 

Maximum. 

Minimum. ' 

i 

i 

Mean. 

i 

i 

per  square 
mile,      i 

1 

Depth  In 
inches. 

44990 

6106 

19014 

i 
2.110  i 

2.433 

180C~0 

81007 
59283 

3.441  , 

6.577  i 

8.711 

114730 

10980 

7.582 

44990 

16756  ! 

27891  ' 

8.096 

3.455 

61000 

19690  , 

37138 

4.122 

4.752 

27100 

4390 

9522 

1.057 

1.179 

26800 

4166  > 

9105 

1.011 

1.165 

4620 

1305 

2743 

0.304 

0.350 

1905 

850 

996 

0.111 

0.124 

1185 

850 

975 

0.108 

0.125 

1565 

850 

1175  . 

0.130 

0.145 

10250 

1305  ' 

4366 

0.488 

0.657 

180GO 


85  :> 


16962 


1.879 


25.578 


1909. 

January, 

February,    

March 

April,  

May 

June,   

July 

August 

September,    

October,     

November 

December, 

The    year,    


1910.  , 

January.    _ 

February,    i 

March, _ ■ 

April,  , 

May 

June,    ._ __ __ 

July 

August,    

September, , 

October,    _._ 

November,    _ 

December.    ' 

i 
The   year,    , 


77900 

7600  : 

27197 

8.010 

8.481 

104700 

6380 

40307 

4.474 

4.659 

50780 

11900  i 

27894  . 

3.006 

8.569 

176000 

14625  1 

28082 

3.117 

3.478 

173000 

6660 

38576 

3.727 

4.297 

20190 

5080  . 

12014 

1.333 

1.487 

7600 

1920 

3234 

0.359 

0.414 

2850 

880 

1421 

0.159 

0.182 

1340 

775 

984 

0.104 

0.116 

3825 

880 

1897 

0.21V 

0.243 

10825 

1535 

3345 

0.371 

0.414 

12605 

1280 

6596 

0.732 

0.844 

176000 


147C00 


775 


15541 


968 


15067 


1.725 


1.772 


23.184 


83300 

7199 

25728  , 

2.865  , 

3.291 

121000 

10624 

17587 

1.952 

2.088 

147000 

19690 

61849 

6.864  ' 

7.918 

0O081 

6052  | 

18227  1 

2.023  i 

2.257 

26840  1 

6926 

14172 

1.673 

1.814 

13807 

2316 

7070 

0.784 

0.875 

3314 

1352 

2036 

0.226 

0.261 

1771 

968 

1278  , 

0.144 

0.166 

18800  ' 

1196  ' 

4290 

0.476 

0.531 

10OSO  . 

1920 

3961 

0.440 

0.607 

31902  , 

11340  , 

20077  i 

2.228     ■ 

2.486 

77900 

4390 

15328 

1.701 

1.961 

24.095 


1911. 

January, 

February,     ._ 

March,    

April,   __ 

May 

June,     

July 

August,    

September,    

October,    ._ 

November 

December,    

The    year 


125000  • 

11440 

46493 

5.049 

6.821 

67815  > 

10536 

26417 

2.932  , 

8.058 

45700 

3512  i 

18916 

2.099  1 

2.420 

47356 

15260 

28876 

3.205  ' 

8.576 

22088  i 

5335 

9546 

1.059 

1.221 

8988  , 

2542 

5485 

0.609  , 

0.680 

5840 

1100 

1866 

0.207 

0.239 

67300 

990 

6758 

0.750 

0.866 

70840  : 

5840  , 

21972 

2.439  l 

2.721 

116500 

7600  ' 

27359 

8.087 

3.501 

67815 

(Mb  i 

25487  i 

2.829  t 

3.156 

61360 

13078 

28592 

3.173 

8.658 

125000 


990 


20664 


2.282 


30.911 
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CROOKED  CREEK. 


DESCRIPTION  OF  BASIN. 

Crooked  creek,  a  tributary  of  the  Allegheny  river,  in  Armstrong 
county,  drains  approximately  290  square  miles.  Rising  in  numerous 
branches  in  the  west  central  part  of  Indiana  county,  it  follows  first 
a  general  southwesterly  course  through  a  coal  mining  and  farming 
region  to  the  Indiana  -Armstrong  county  line,  and  then  turns  north- 
west through  a  sparsely  settled  farming  region  to  its  mouth  at 
iiosston,  a  total  distance  of  approximately  54  miles. 

This  basin  is  largely  deforested,  and  in  some  sections  the  hill- 
sides are  bare.    The  elevation  of  the  source  of  Crooked  creek  is  about 

1,400  feet,  and  of  the  mouth,  786  feet.  Near  the  headwaters  the  fall 
is  rapid,  averaging  in  seven  and  one-half  miles  about  40  feet  per 

mile,  while  below  this  point  to  its  mouth,  a  distance  of  approximately 
46  miles,  the  rate  of  fall  is  very  uniform,  being  at  the  rate  of  7  feet 
per  mile.  The  principal  tributaries  are  Plum  creek  and  Cherry  run. 
This  creek  flows  in  a  broad  valley,  which  lies  about  300  to  400  feet 
below  the  elevation  of  the  adjacent  hills,  the  bottom  is  stony  and 
the  stream  tortuous  in  its  course. 

Numerous  farming  and  coal  mining  villages  lie  in  this  drainage 
area,  and  some  of  th^se  obtain  water  supplies  from  the  stream  or  its 
tributaries.  The  stream  proper  is  badly  polluted  by  coal  mine  wash- 
ing (effluents). 

« 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to  45 
inches. 

The  discharge  has  been  measured  since  October  16,  1909,  at  Hile- 
man's  Farm,  approximately  3  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.   14. 


CROOKED  CREEK  AT  HILEMAN'S  FARM,  ARMSTRONG  CO., 

PA. 


This  station  was  established  on  October  16,  1909,  by  th^  Water 
Supply  Commission  of  Pennsylvania,  in  co-operation  with  the  Flood 
Commission  of  Pittsburgh,  and  is  located  about  3  miles  above  the 
mouth,  and  about  3i  miles  from  Ford  City,  on  a  single  span,  steel, 
through-truss,  highway  bridge. 
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The  channel  is  straight  for  800  feet  above  and  500  feet  below  the 
station.  Both  banks  are  high  and  do  not  overflow.  The  bed  of  the 
stream  is  rocky,  deep,  and  velocity  is  slight  at  low  stages. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge  during  medium  and  high  stages,  and  by  wading  at  low 
stages.  The  initial  point  for  soundings  is  top  edge  of  bridge  seat, 
right  abutment. 

On  October  16,  1909,  a  staff  gage  was  bolted  to  the  upstream  face 
of  the  right  abutment,  but  January  16,  1910,  this  gage  was  carried 
away  by  the  ice.  On-  February  3,  1910,  a  chain  gage  was 
placed  on  the  upstream  handrail  near  the  right  bank.  Length  of 
chain  from  bottom  of  weight  to  marker  is  22.70  feet.  The  elevation 
of  zero  is  arbitrary  datum.  Bench  Mark  No.  1  is  on  top  of  stone  in 
upstream  face  or  wing  of  right  abutment,  2  inches  from  right  end 
of  stone;  stone  is  7th  course  down  from  bridge  seat,  and  8th  stone  in 

from  face,  6  feet  more  or  less  from  top  of  wall ;  elevation  12.95  feet 
above  gage  datum.    The  gage  is  read  twice  daily  by  J.  T.  Hileman. 

Since  the  establishment  of  this  station,  12  discharge  measure- 
ments have  been  made. 


DISCHARGE   MEASUREMENTS   OF   CROOKED    CREEK,    AT    HILEMANS 

FARM,  ARMSTRONG  COUNTY,  PENNA. 

(Drainage  aiea  279  square  miles.) 


No.  i     Date. 


1 
2 
3 
4 

5 

6  ' 

7  i 
8 
9 


10 
11 

13 


Hydrograp-her. 


1910. 


3, 
1. 
1, 
3, 
5, 


Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
May  25, 
June  18, 
June  80, 
Nov.     4, 

1911. 
June   22, 
Oct.    24, 

1912. 
July    81, 


Grant 

Eckels,    ... 
Eckels,,  ... 

Grant,   

Haramel,    . 

Drake,  

Drake 

Gannett,    . 
Drake,    ... 

Drake,    ... 
Ryder,  

Boehringer, 


Feet.  Sq.  ft.  per  i  Feet.  Sec.  ft. 


136 
1J8 
137 
137 
187 
135 
135 
182 
133 


23 
132 

72 


409 
1037 
G82 
970 
813 
310 
239 
257 
276 


14 
388 


see. 
0.70 
5.08 
2.93 
4.01 
3.74 
0.40 
0.26 
0.18 
0.24 


0.71 
0.86 


2.50 
7.07 
4.53 
0.62 
5.45 
1.94 
1.59 
1.48 
1.07 


1.10 
2.33 


i 


89  1.72  2.00 


286 
5260  I 

2002  '  Surface  mimt. 

4466 

8082 

125 

64 

45 

67 


10  '  Wading  msmt. 
836 

153     Wading  msmt. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  ALLEGHENY  RIVER,  AT  KIT- 
TANNING,  ARMSTRONG  COUNTY. 

(Drainage  area  9,010  square  miles.) 


MONTH. 


Discharge  In  8eeond-feet. 


Run-off. 


Maximum. 


1904. 

August,    

September,     

October,    

November, 

Decern  per,     


a  1906. 


January 

February,,   

March.    — 

April 

May 

June 

July,    

August,    — 

September,    

October,    

November ,    

December,   


The    year, 


Minimum.      Mean 


I 
Second-feet 
per  square   Depth  In 
mile.  Inches. 


240260 


2445 


7200 

3716    ~ 

7600 

1606 

8042 

0.338  1 

0.377 

13800 

2640 

6006 

0.687 

0.769 

5835 

2086 

2984 

0.831 

0.369 

66060 

2066 

10686 

1.175  i 

1.354 

87900 

14285 

44910 

4.964 

5.745 

37200 

25800   .. 

240250 

84400    -- 

42860 

9636 

18769  1 

2.088 

2.324 

20190 

5680    .. 

88800 

4166  i 

14018 

1.566 

1.736 

48690 

8715 

16958  > 

1.848 

2.131 

22960 

3940 

8688 

0.964  1 

1.111 

21400 

2446  1 

6215  ' 

0.690  ' 

0.770 

86100 

3060 

11216 

1.246 

1.435 

68000 

7260 

14740  , 

1.666  • 

1.826 

77080 

6660 

29873  i 

8.260 

3.758 

1906. 

January,   _._ 

February, 

March 

April.   

May 

June 

July 

August,     

September, 

October 

November, _ 

December 

The   year 


1 

60800 

10980 

i 
27034 

8.000 

3.459 

15260 

5580 

7658 

0.850 

0.8B5 

69100 

6835 

16694 

1.853 

2.136 

62410 

8776 

30612 

3.864 

8.758 

19690 

5840 

10416 

1.156 

1.3SS 

33726 

2650 

6937 

0.787 

0.822 

2445  ! 

1465 

2035 

0.226 

0.261 

25150 

1605 

6188 

0.681 

0.785 

4850  > 

1605 

2900 

0.822 

0.359 

24525 

2446 

13812 

1.533 

1.767 

36310 

7260 

17048 

1.892 

2.111 

67390 

9200 

26871 

9.982 

3.438 

69100 


1465 


13962 


1.550 


21.106 


January,    ... 
February,   ._. 

March,    

April 

May,    

June,   

July 

August,    

September,    . . 

October 

November,    _. 
December,   


1907. 


The  year, 


66540 
11900 
86100 
58000 

38600 
37900 
19000 
7600 
5840 
21095 
37200 
80600 


10685 
6380 
6380 
8375 

10980 
7260 
3490 
990 
1220 
3940 
6105 
6080 


37796 

8650 

87826 

20148 

20718 

16280 

7306 

2147 

8114 

10186 

17877 

22873 


4.195 
0.949 
4.196 
2.236 
2.299 
1.807 
0.811 
0.288 
0.849 
1.131 
1.984 
2.539 


4.837 
0.988 
4.840 
2.495 
2.651 
2.016 
0.985 
0.275 
0.386 
1.304 
2.213 
2.927 


86100 


990 


17068 


1. 


25.873 


a  Feb.  and  March  partly  frozen.    May  6-9,  no  readings  taken. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  ALLEGHENY   RIVER,  AT   KIT- 

TANNING,  ARMSTRONG  COUNTY. 

(Drainage  area  9,010  square  miles.) 


MONTH. 


Discharge  in  Second-feet. 


Run-off. 


M  azimum .   Minimum .  I    Mean . 


i 

Second-feet 

per  square 

mile. 


Depth  in 
inches. 


1906. 

January 

February 

March,    - 

April,     , 

May,    

June.   

July,    

August,    _ 

September, 

October,    _ 

November,    

December,     

The   year,    


1909. 

January 

February,    

March, 

April 

May 

June, 

July 

August 

September,    

October,     

November,    - 

December 

The    year,    


1910. 

January.    

February — 

March, 

April 

May 

June, 

July,    

August 

September, 

October,    

November,    

December.    

The    year,    


44990 

6106 

19014 

2.110 

2.433 

180C~0 

81007 

3.441 

8.711 

114730 

10980 

59263 

6.677 

7.582 

44990 

15755 

27891 

8.096 

8.455 

61000 

19690 

37138 

4.122 

4.752 

27100 

4390 

9522 

1.067 

1.179 

26800 

4166 

9106 

1.011 

1.166 

4*80 

1305 

2743 

0.304 

0.360 

1305 

850 

996 

0.111 

0.124 

1185 

850 

975 

0.108 

0.126 

1565 

850 

1175 

0.130 

0.145 

10250 

1305 

4356 

0.483 

0.557 

1800C>  , 

85} 

16962 

1.879 

25.578 

77900  ' 

7600  ' 

27197 

3.019 

3.481 

104700 

6380 

40307 

4.474 

4.659 

50780 

11900  | 

27894  , 

8.006 

8.669 

176000 

14525  , 

28082 

3.117 

8.478 

173000 

6660 

88976 

3.727 

4.297 

20190 

5080  ' 

12014 

1.333 

1.487 

7C00 

1920 

3234 

0.369 

0.414 

2850 

880 

1421 

0.158 

0.182 

1340 

775 

934 

0.104 

0.116 

3825 

880 

1807 

0.21V 

0.243 

10025 

1535 

3346 

0.371 

0.414 

12005 

1280 

6596 

0.732 

0.844 

176000 


147COO 


775 


968 


15541 


1.725 


15967 


1.772 


23.184 


83300 

7199 

26728 

2.866 

8.291 

121000 

10624 

17587 

1.952 

2.088 

147000 

19690 

61849 

6.864 

7.918 

66684 

6062 

18227 

2.023 

2.267 

26840 

6906 

14172 

1.673 

1.814 

13897 

2316 

7070 

0.784 

0.876 

3314 

1352 

2086 

0.226 

0.261 

1771 

968 

1278 

0.144 

0.166 

13800 

1196 

4290 

0.476 

0.581 

100SO  i 

1920 

8961 

0.440 

0.607 

31902 

11340  ■ 

20077 

2.228     ' 

2.486 

77900 

4390  » 

15828 

1.701 

i 

1.961 

24.096 


1911.  ' 

January 125000 

February ,  67815 

March,    45700 

April,   47356 

May 22088 

June,      8088 

•My 5640 

August 67390 

September 70840 

October,     _ _ 116500 

November.    67816 

December,    61300 

The    year 125000 


11440 

10535 

3512 

15260 

5335 

2542 

1100 

990 

5840 

7600 


13078 


46493 

26417 

18916 

28876 

9546 

5485 

1865 

6758 

21972 

27359 

26487 

28592 


5.049 
2.982 
2.099 
3.206 
1.059 
0.609 
0.207 
0.750 
2.439 
8.087 
2.829 
8.173 


6.821 
8.068 
2.420 
3.676 
1.221 
0.660 
0.239 
0.865 
2.781 
3.501 
8.156 
8.668 


990 


20664 


2.282 


30.911 


— t- 
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ESTIMATED   MONTHLY    DISCHARGE    OF    QUEMAHONING     CREEK,  AT 

STANTON'S  MILL,  SOMERSET  COUNTY. 

(Drainage  area  92  square  miles.) 


Discharge  in  Second-feet. 


Run-off. 


MONTH. 


1  '  Second-feet 

Maximum.   Minimum.      Mean.       per  square    Depth  In 

mile.  inches. 


1901. 

October 

November,    — 204 

December 1146 


4 

4 
40 


I 


22 
223 


0.239 
2.420 


0.267 
2.797 


1902. 

January 

1'ebruary, 

March,    

April 

May 

June,   -. 

July >. 

August. _ 

September,   _ _ 

October 

November,    ._ _ 

December,   

The   year,    


508 

30 

100 

1.068 

1.255 

13077 

29  ' 

159  , 

1.729 

1.800 

11528 

2104 

407 

4.430 

6.107 

1113 

52 

318 

3.406 

8.854 

136 

16 

49 

.638 

.614 

3165 

9 

90 

.979 

1.092 

1896 

24 

241  | 

2.621 

3.022 

485 

8 

56 

.596 

.689 

42 

8 

10 

.109 

.122 

901 

17 

91 

.ViCnJ 

1.140 

170 

17 

37  | 

.402 

.448 

1317 

64 

801 

3.275 

3.776 

3165 


3 


156 


1.684 


22.919 


1903. 

January 

February,    

March,    _ 

April.    

May,    

June,   

July. 

August 

September,    

October 

November 

December,     _ 

The   year,    

1904. 

January 

February,   

March,    

April,  

May.    

June,   

July 

August.    

September 

October,    ._ 

November 

December,     

The   year,    


2276 

48 

268 

0.283 

0.326 

2751  I 

107 

649 

5.968  [ 

6.215 

1584 

82 

313 

3.405 

3.926 

723 

69' 

280 

2.601 

2.790 

70 

17 

S3 

.869 

.414 

554  ' 

13 

121 

1.317 

1.470 

1666 

26 

128 

1.393 

1.606 

319 

14 

69 

.751 

.806 

159 

12 

41 

.446 

.498 

321 

11 

44 

.478 

.551 

411 

15 

69 

.751 

.8.^8 

419 

16 

64 

.696 

.802 

2761 


11 


160 


1.529 


20.302 


2686 

23.0 

231 

2.511 

2.896 

1414 

••0.4 

208 

2.261 

2.438 

1809 

57.0 

«KRr 

4.337 

5.000 

850 

47.0 

227  ' 

2.467 

2.75? 

499 

54.0 

137  ' 

1.489 

1.717 

85 

13.0 

37 

.402 

.448 

787  , 

15.0 

149  i 

1.620 

1.868 

102 

12.0 

31 

0.337 

0.388 

41 

6.0 

11 

0.120 

0.134 

16 

4.0 

8 

0.087 

0.097 

11 

6.0 

8 

0.087 

0.01/7 

641  ' 

5.0  | 

66 

0.707 

0.779 

2685 


0.4 


126 


1.369 


18.624 


••Low  flow  due  to  frozen  condition  of  stream. 
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ESTIMATED    MONTHLY    DISCHARGE    OF   CROOKED   CREEK,  AT    HILE- 

MANfS  FARM,   ARMSTRONG   COUNTY. 

(Drainage  area  279  square  miles.) 


Discharge  In  Second-feet. 


Run-off. 


MONTH. 


November, 
December, 


I  Second-feet ; 
Maximum. ,  Minimum. ,     Mean.      per  square   Depth  in 

mile,     i     Inches. 

I 


1909. 


28 
860 


11 
11- 


19 


1910. 

March,    

April 

May 

June,  — -, 

July 

August,    

September, , 

October,    .. 

November,   ........    - 

December, 


0.088  ' 
.244  ! 


0.070 


6100 
8440 

240  , 
09 

120  ' 
20  | 

860  > 

120 

451 
6010 


61 
10 
49 

18 

7 

11  I 
22 
09  , 


848 

408 

87 

61 

41 

7 

176 
49 
88 

609 


8.021 
1.444 
.812 
.188 
.147 
.025 
.027 
.170 
.297 
.182 


8. 488 
1.011 


.204 
.109 
.029 
.700 
.204 


.210 


1911. 

January 

February,     .... — .. ...... .... 

March, 

April 

Ma_y _. 

June,    

July,   _ _ t< 

August,    

September,  _ _ 

October,    

November 

December,    

The  year,    


10400 

180 

1100 

4.179 

1140 

199 

686 

1.918 

408 

198 

290 

1.039 

1130 

208 

811 

2.907 

694 

89 

178 

.088 

688 

7 

130 

.487 

64 

2 

21 

.075 

48 

2 

9 

.082 

12100 

2 

784 

2.081 

4940 

09 

096 

2.491 

970 

00 

290 

1.089 

4980 

157 

884 

2.969 

12100 

2 

476 

1.702 

4.818 
1.997 
1.196 
8.244 
.780 

■uti 

.080 
.087 
2.966 
2.872 
1.150 
3.440 


23.072 
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OHIO  BASIN— STATION  NO.   16. 


MILL  CREEK  AT  BEN'S  CREEK. 


Mill  creek,  a  tributary  of  Ben's  creek,  rises  in  the  extreme  south- 
west corner  of  Cambria  county  and  flows  in  a  general  southeasterly 
direction,  for  approximately  seven  miles,  to  its  mouth,  about  one 
mile  above  the  mouth  of  Ben's  creek,  in  Somerset  county.  It  drains 
a  total  area  of  approximately  6.25  square  miles.  The  elevation  of  the 
source  is  approximately  1900  feet  above  sea  level  and  of  the  mouth 
1200  feet,  or  an  average  fall  of  approximately  100  feet  per  mile, 
the  lower  three  and  one-half  miles  of  the  stream  passing  through  a 
steep  narrow  valley.  There  are  but  few  tributaries,  those  being 
small  mountain  streams,  and  the  watershed  being  almost  entirely 
uninhabited. 

There  are  two  large  storage  reservoirs  on  this  stream,  the  lower  one 
being  one  and  one-half  miles  and  the  upper  two  miles  above  the 
mouth.  The  capacity  of  these  reservoirs  in  the  aggregate  is  about 
129,000,000  gallons.  The  stream  is  used  for  domestic  and  municipal 
purposes  in  Johnstown. 

The  mean  annual  precipitation  over  this  watershed  is  from  45  to  50 
inches. 

Prom  August,  1901,  to  April,  1911,  inclusive,  the  discharge  of  this 
stream  was  measured  over  a  weir  about  one  mile  above  the  mouth 
and  below  the  reservoirs.  The  weir  is  made  of  three  inch  plank  and  is 
twenty  feet  in  length  on  the  crest,  in  the  clear,  and  is  of  the  sharp 
crested  type.  The  crest  of  the  weir  is  two  feet  six  inches  above  the  bot- 
tom of  the  dam,  with  the  end  contractions  three  feet  above  the  crest. 
This  station  was  discontinued  on  May  1st,  1911,  on  account  of  it  being 
flooded  out  by  the  construction  of  a  large  dam  on  Quemahoning  creek. 

The  following  data  have  been  furnished  by  the  Cambria  Steel 
Company,  Johnstown,  Pa.,  who  maintained  and  operated  this  weir. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  MILL  CREEK,  AT  BEN'S  CREEK, 

CAMBRIA  COUNTY. 

(Drainage  area  5.6  square  miles.) 


MONTH. 


Discharge  In  Second-feet.       \  Run-off. 


Maximum. 


Minimum. 


Mean. 


i 
Second-feet  | 
per  square    Depth  in 
mile,      i     inches. 


1001. 

August 

September, 

October,    

November,    

December,    


5 

8 

2 

21 

61 


1.1 

1.4 

.9 

.8 

4.4 


2 
8 
1 
8 
18 


0.897 
.580 
.179 
.536 

S.215 


0.412 
.698 
.206 
.698 

8.706 


1902.  ! 

January _ _ I 

February | 

March,    

April,    i 

May 

June,   - 

July,    I 

August - j 

September I 

October ! 

November,    - .» i 

December,  _ _> , 

The   year , 


42 

5.4 

196 

8.8 

146 

11.0 

82 

4.7 

12 

2.7 

28 

1.4 

80 

2.8 

30 

1.2 

2 

.8 

SO 

2.3 

11 

1.9 

62 

0.8 

196 


0.8 


12 

14 

48 

22 

6 

8 

18 

8 

1 

7 

8 

28 


18 


2.148 

2.500 
7.680 
3.928 
1.172 

.000 

8.215 
.686 
.179 

1.250 
.530 

4.119 


2.315 


2.471 
2.008 
8.854 
4.883 

1.851 
.598 

3.706 
.018 
.200 

1.441 
«0W) 

4.738 


81.561 


1903. 

January,  

February,     

March,    

April 

May 

June 

July,    

August,    

September 

October,    

November 

December __. 

The   year 


January,    

February,     

March, 

April 

May 

June, 

July 

August,    

September,  

October,    

November 

December,   

The  year. 


1904. 


124 

!                  5 

19  1 

8.894 

3.913 

,              149 

1                  9 

89  1 

6.970 

7.268 

1              111 

10 

28 

5.000 

5.764 

74 

8 

24  i 

4.280 

4.775 

1                  & 

1                  8 

6  i 

.893 

1.029 

i              137 

1                  5 

17  , 

3.035 

.     3.386 

1                » 

l                  5 

9 

1.607 

1.858 

227 

3 

16 

2.680 

3.090 

22 

* 

9 

1.607 

1.793 

48 

* 

8 

1.428 

1.647 

51 

3 

10  | 

1.785 

1.992 

27 

* 

7 

1.250 

1.441 

1              227 

3 

16  1 

2.827 

37.941 

\ 

1 

*™"  "^™  ~™  *"~  '^m 

^**  ^™*  ^™  ™™  ^mm    ^ 

:             121 

4 

i 
20 

i 

3.575 

4.122 

1               00 

8 

20  , 

8.575  , 

8.856 

210 

13 

48  ' 

8.575 

9.886 

108 

9 

20  1 

4.645 

5.182 

l                26 

I 

13  | 

2.322  ' 

2.677 

1                  8 

% 

5  ; 

.893 

•  «7«KJ 

1               205 

3 

21 

3.750  | 

4.323 

l                  7 

2 

3  I 

.536 

.618 

4 

1 

2  I 

.357 

.398 

i                  8 

1 

2  1 

.357 

.412 

1                  2 

1 

2  i 

.357  , 

.oMS 

1                ** 

i ■ 

1 

8  1 

1.428 

1.647 

210 


14 


2.531 


34.515 


51 


750 

ESTIMATED  MONTHLY  DISCHARGE  OF  MILL  CREEK,  AT  BEN'S  CREEK. 

CAMBRIA  COUNTY. 

(Drainage  area  5.6  square  miles.) 


MONTH. 


1905. 


January,  — 
February,    _. 

March,    

April 

May,    

June,   

July, 

August,    

September,  .. 
October,  — 
November,  -. 
December,    .. 


Discbarge  in  Second-feet. 

Run-off. 

i 
Second- feet) 

Maximum. 

Minimum. 

Mean 

i. 

per  square  1 
mile. 

Depth  in 
inches. 

29 

6 

12 

2.143 

2.471 

10 

5 

7 

1.250 

1.302 

204 

9 

47 

8.400  < 

9.084 

69 

12 

20 

8.670 

3.983 

81 

0 

12 

2.143 

2.471 

06 

0 

19 

3.396 

3.788 

96 

5 

18 

3.215 

3.706 

46 

6 

18 

2.305 

2.058 

124 

9 

12 

2.143 

2.391 

25 

2 

8 

1.428 

1.047 

7 

4 

11 

1.905  , 

2.192 

122 

7 

23 

4.120  ! 

4.750 

The    year, 


1906. 


January,    -. 
February,    . 

March,    

April 

May,    

June, 

July 

August,     ... 
September, 
October,    .. 
November, 
December,    . 


204 


58 

12 

76 

07 

8 

150 

11 

29 

6 

1 

12 

77 


2  i 


9.3 

8.2 

5.8 

7.0 

3.7 

2.0 

2.8 

2.1 

.T 

.8 

.8 

3.9 


17 


8.000 


41.043 


21.3 

3.805  : 

4.387 

0.1 

1.089 

1.134 

14.2 

2.535  . 

2.9S2 

27.1 

4.980 

5.568 

5.5 

.982  , 

1.132 

19.8 

8.595  , 

3.944 

4.3 

.708  i 

.885 

4.8 

.857 

•USB 

1.0 

.285 

.319 

.9 

.101 

.184 

3.7 

.060. 

.736 

19.2 

.339 

.391 

The    year, 


1907. 


January 

February,    

March,    

April 

May,  ,*. 

June,    

July 

August, _. 

September,    .__.. 

October,     

November,    

December,    


150 


0.7 


10.7 


1. 


22.578 


207 

5 

43 

7.630 

8.854 

14  , 

4 

7 

1.250 

1.302 

822 

5 

43 

7.080 

8.854 

31 

7 

15  i 

2.080 

2.900 

80 

5 

11 

1.904 

2.264 

73 

5 

17 ; 

3.085 

3.SJ0 

40 

5 

IS  ! 

2.322 

2.077 

17 

2 

5  : 

.898 

1.029 

28 

4 

12 

2.145 

2.394 

10 

3 

0 

1.071 

1.235 

78 

0 

t                1T  , 

3.085 

8.386 

42 

4 

1                17 

8.086 

3.499 

The   year, 


322 


17 


3.000 


41.870 


January,   

February,    

March 

April 

May,    

June 

July,    

August 

September,    .. 

October,    

November,    .. 
December,     .. 


1908. 


The  year,  _. 


32.0 

75.0 

293.0 

45.0 

73.0 

18.0 

4.0 

2.0 

.8 

.5 

.0 

20.0 

293.0 


5.0 

4.8 

8.0 

8.4 

9.3 

1.3 

.9 

.5 

.3 

.3 

.3 

.3 

0.8 


12.9 

2.306 

2.668 

15.3 

2.732 

2.940 

50.2 

10.031 

11.570 

20.8  ' 

3.715 

4.144 

22.4 

4.000 

4.612 

5.1 

0.912 

1.013 

1.0 

.285 

.380 

.9 

.101 

.186 

.4 

.071 

.079 

•8 ; 

.054 

.082 

.4; 

.071  ' 

.079 

1.0 

.289  ; 

.830 

11.5 


2.062 


28.014 
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ESTIMATED  MONTHLY  DISCHARGE  OF  MILL  CREEK,  AT  BEN'S  CREEK. 

CAMBRIA  COUNTY. 

(Drainage  area  5.6  square  miles.) 


MONTH. 


1909. 

January, - 

February,       

Marco. - 

April 

May — . 

June,  — -. 

July,    ._ 

August,    

September, 

October,    

November,    

December, 

The  year,  - 


•For  25  days. 


1910 

January,    

February,    - 

March.    

April, 

May 

June,    

July,    

August,    

September,   _ 

October 

November,    

December, 

The   year,    


•For  26  days. 
I  For  SO  days. 
tFor  26  days. 


1011. 

January 

February,   

March, 

April 


Discharge  in  Second-feet. 

Sun-off. 

i 

l 

Second-feet 

Maximum. 

Minimum. 

i 

i 

Mean. 

1 

per  square 
1      mile. 

Depth  In 
inches. 

25 

1           0.718 

i 

6.0 

1 
l 

1            1.072 

i     ■ 
i 

1             1.236. 

84 

8.021 

20.0 

8.670 

8.718 

42 

7.164 

17.0 

8.086 

|             3.499- 

48 

8.066 

19.0 

8.892 

8.784 

28 

1.810 

9.0 

1.608 

1.864 

26 

1.697 

8.0 

1.428 

1.698. 

5 

.028 

1.0 

.179 

.206- 

11 

.004 

1.0 

.179 

|               .206- 

•8 

•.086 

•0.5 

.089 

.099 

9 

.690 

8.0 

.686 

.618- 

3 

1.678 

2.0 

.867 

.898 

6 

1.609 

8.0 

.686 

.618 

84 

1           0.004 



7.6 

1.882 

17.829- 

88 

i 

1 

1 
8.2  , 

20.5 

8.662 

4.222. 

86, 

6.8 

•18.8 

9.876 

2.474 

-      6B  ' 

6.2 

128.9 

5.160 

5.940 

81 

8.8  | 

12.0 

2.144 

2.892 

16 

5.8  | 

9.8 

1.662 

1.916 

28 

4.4  , 

18.9 

2.484 

2.771 

8 

1.0  1 

f4.5 

.804 

.927 

2 

.6  ' 

1.2 

.214 

.247 

2 

.8 

.8 

.148 

.160' 

1 

.2 

.6 

.089 

.108 

3 

*  , 

1.4 

.260  ' 

.279 

10 

2.0  | 

4.0 

.714  1 

.828' 

69 

0.2  ' 

9.2  1 

1.642  | 

22.262* 

55 
26 
20 
63 


6 
6 
8 
6 


1 

1 

22 

8.928 

4.529* 

14 

2.600 

2.60ft 

12 

2.145 

2.478 

19 

8.894 

8.786- 
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BLACK  LICK  CREEK. 


DESCRIPTION  OF  BASIN. 

Black  Lick  creek,  one  of  the  largest  of  the  tributaries  of  the  Cone- 
maugh  river,  is  formed  by  the  junction  of  the  North  and  South 
Branches  on  the  line  between  Indiana  and  Cambria  counties  at  Vint- 
ondale.  It  thence  flows  westerly  through  the  southern  part  of  In- 
diana county  for  about  26  miles  to  its  mouth  near  Blairsville.  The 
total  drainage  area  tributary  above  its  mouth  is  412  square  miles. 
The  North  Branch  rises  in  the  southwestern  part  of  Carroll  town- 
ship, at  an  elevation  of  2,000  feet,  and  is  16  miles  long,  draining  70 
square  miles,  and  the  latter  rises  in  the  northern  part  of  Cambria 
township  and  is  approximately  the  same  length,  draining  48  square 
miles. 

.  In  its  extreme  upper  portion  the  North  Branch  flows  through  a 
steep  mountainous  country,  while  the  lower  portion  contains  more 
cleared  land,  is  more  inhabited  and  the  hills  are  lower  and  less  steep. 
The  watershed  of  the  South  Branch  is  similar  but  is  more  inhabited 
and  includes  considerable  bituminous  coal,  which  is  being  actively 
mined. 

The  valley  of  the  main  creek  is  rather  broad,  with  numerous  wide 
flat  areas,  similar  to  the  one  at  its  junction  with  its  chief  tributary, 
Two  Lick  creek,  at  Josephine.  The  rounded  hills,  which  rise  some 
400  to  500  feet  on  either  side  are  often  wooded. 

Below  the  forks  of  the  North  and  South  Branches  and  extending  to 
its  mouth  and  up  Two  Lick  creek,  is  an  extensive  bituminous  coal 
field.  The  main  valleys  are  largely  under  cultivation,  but  numerous 
tributaries  drain  areas  densely  covered  with  second  growth. 

The  slope  between  the  forks  and  mouth  is.  18.3  feet  per  mile,  quite 
sluggish  at  some  points  and  exceedingly  rapid  at  others. 

The  North  and  South  Branches  and  Two  Lick  creek  are  all 
used  for  domestic  and  industrial  supply,  as  well  as  certain  other  tribu- 
taries, while  the  use  of  water  from  the  main  stream  and  the  tribu- 
taries by  coal  mines,  steel  works,  etc.,  is  extensive. 

The  mean  annual  precipitation  over  this  water  shed  is  from  40 
to  50  inches. 

The  discharge  has  been  measured  since  August  16th,  1904,  at 
Black  Lick,  just  below  the  mouth  of  Two  Lick  creek. 
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OHIO  BASIN— 6TATI0N  NO.  17 


BLACK  LICK  CREEK  AT  BLACK  LICK,  PA. 


DESCRIPTION   OF   STATION. 

This  station  was  established  by  the  United  States  Geological  Sur- 
vey on  August  16th,  1904.  On  July  15th,  1906,  it  was  discontinued 
by  the  Survey  and  on  January  8th,  1907,  it  was  re-established  by 
the  Water  Supply  Commission  of  Pennsylvania,  which  has  been 
operating  the  station  since  that  date.  It  was  originally  located  at 
a  covered  wooden  highway  bridge  one-quarter  of  a  mile  from  the 
railroad  station  at  Black  Lick,  but  during  September,  1905,  this 
bridge  was  torn  down  and  was  replaced  by  a  three  span,  steel, 
through  truss,  highway  bridge. 

The  channel  above  the  station  is  straight  for  2,000  feet,  while  be- 
low it  is  straight  for  250  feet,  to  an  island,  at  which  point  it  bends 
to  the  right.  The  right  bank  is  high  and  not  subject  to  overflow, 
while  the  left  bank  overflows  above  gage  height  11.5  feet.  The  bed 
is  of  gravel,  sand  and  boulders  and  is  permanent. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge  at  ordinary  stages ;  from  a  coal  tipple  one-quarter  mile  above 
the  bridge  at  high  stages;  and  by  wading  above  the  bridge  at  ex- 
treme low  stages.  Initial  point  for  soundings,  at  the  highway  bridge, 
is  the  first  angle  post  in  upstream  hand-rail  at  left  bank. 

A  standard  chain  gage  was  established  November  9th,  1905,  on 
the  present  bridge  being  referred  to  the  same  datum  as  the  former 
gage  on  the  covered  bridge.  While  the  steel  bridge  was  under  con- 
struction the  stage  of  the  creek  was  observed  on  a  staff  gage,  to  the 
same  datum  as  the  original  gage.  The  present  gage  is  bolted  to  the 
upstream  side  of  the  bridge.  The  length  of  the  chain  from  bottom  of 
weight  to  the  marker  is  20.16  feet.  The  elevation  of  zero  is  ar- 
bitrary datum.  Bench  mark  No.  1  is  nail  in  first  maple  tree  from 
door  of  Maynard's  house,  one  foot  above  the  ground,  driven  horizont- 
ally, and  bent  over  one  inch  from  the  head;  elevation,  13.92  feet 
above  gage  datum.  Bench  mark  No.  2  is  head  of  four  spikes  driven 
into  the  root  of  large  maple  45  feet  from  edge  of  low  water  and 
about  190  feet  upstream  from  bridge ;  elevation,  12.96  feet  above  gage 
datum.  Bench  mark  No.  3  is  upper  edge  of  horizontal  cross  plate  at 
elevation  of  guard  rail  on  upstream  side  of  bridge,  4.3  feet  from 
initial  point  for  soundings;  elevation  14.43  feet  above  gage  datum. 
The  gage  is  read  twice  daily  by  D.  J.  Walling. 

Two  Lick  creek  enters  the  stream  about  three-fourths  of  a  mile 
above  the  bridge.  Two  miles  upstream  is  a  ten  foot  wooden  dam  used 
by  the  Josephine  Furnace  and  Coke  Company  for  generating  elec- 
tricity for  their  plant. 
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Since  the  establishment  of  this  station  21  discharge  measurements 
have  been  made.  Owing  to  the  inaccuracy  of  the  gage  readings  for 
the  first  six  months  during  the  year  1906  no  data  has  been  published 
for  that  year. 

DISCHARGE    MEASUREMENTS    OF   BLACK   LICK  CREEK,    AT     BLACK 

LICK,  INDIANA  COUNTY,  PENNA. 

(Drainage  area  S86  square  miles.) 


Hydrograpbcr. 


• 

O 

1 

to 

• 

*>4 

0 

€ 

g 

g 

4 

Remarks. 


1 
2 


1904. 
Aug.    12, 
Sept.    20, 
8  !  Sept.    30, 

1006. 
Mar.    14, 


4 

5 
3 

7 

S 

9 

10 


Mar.  24, 

April  12. 

April  15, 

June  8, 

Sept.  1, 

Sept.  1, 


Taylor 

Murphy,  — 

Grover,  __ 


11  '  Nov.  .  2, 


Grover  &  Morse, 

do 
Hortos, 

do 

Packard,    -— 

Murphy,  __ 

do 

do 
Follansbee,   


1906. 
12  ,  May    23, 
1907. 

18    May    27, 
14     Aug.    14, 
16     Sept.    12, 
1906. 

16  May     11,   I  Kenneth  Grant, 

17  July     24,   !  do 

18  1  Aug.    22,    !  Bolster,    


Taylor, 

Padgett, 

Horton, 


19  |  Sept.    24, 

'       1910. 

20  Mar.      1, 

1912. 

21  Feb.     1, 


O.  E.  Byder, 


Kenneth  Grant, 
Boehringer,    ... 


Feet. 

205 
180 
100 

188 

187 

188 

175 

158 

140 

i 

150 

t 

^ 

199 
210 

201: 

96 
207 

205 
199, 
100 

28 

i 
208. 

198 


1  Ft. 

Sq.  ft.    per 

Bee. 


2421 
61 
87 

413 

473 

553 

304 

153 

i 
104 

118 

543 

878 

524 

177 
776 

759 

609 

80 


0.26 
0.74; 
0.62! 

I 
4.17 

I 
4.46 

4.88 

8.42 

1.49 

1.23 

1.11 

0.98 


Feet. 

2.02 
1.94 
1.84 

4.49 

4.90 

5.45 

8.86 

2.80 

2.86 

2.85 

8.80 


Sec.  it. 


45 
23 

1724 


2416 
1040 


Made  from  coal  tip- 
ple above  bridge. 
2108  Made  from  coal  tip- 
ple above  bridge. 

Made  from  coal  tip- 
ple above  bridge. 

Made  from  coal  tip- 
ple above  bridge. 

Made  from  coal  tip- 
ple above  bridge. 

Made  from  coal  tip- 
ple above  bridge. 

Made  from  coal  tip- 
ple above  bridge. 

Made  from  new  bdg. 


0.32     2.40 


0.64 
0.27 
1.66 

1.52 
0.87! 
0.45 


8.04 
2.22 
4.85 

4.23 
3.41 
2.09 


128 
181 
507 

118 


i 


83     0.20     1.89 


886 

47 
1288 

1151 

629 

86 

6.8 


do 


Section  full  of  drift- 


Made  from  coal  tip- 

W>le  above  bridge, 
a 


1499 
451 1 


4.78 
.68: 


7.94 
2.95 


fading  measurem'nt 
400  feet  below  coaF 
tipple. 
71751  Surface  measmt. 


806 '  8urface  mesmt. 


LOW  WATER  DISCHARGE  TABLE  FOR  BLACK  LICK  CREEK  AT 
BLACK  LICK,  INDIANA  COUNTY.  FROM  AUG.  17,  1904  TO 

DEC.  31,  1905. 


height. 

. 

e 
u 

■  i 
i 
u 

i 

i 

■ 

Xi 
Xi      ■ 

* 

ttt 
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Xi 

u 
U 

Xi 

■ 

o 

•3 

i 

Xi 

• 

n 

S 

IB 
© 

OS 
X3 

S      i 

* 

© 

XI 

5 

0 
ttt 

m 
© 

Xi 

o 

5 

•3 
© 

Xi 

• 

5 

I  1 

!      © 

Xi 

5 

Feet. 

1.80 

.90 

Sec. -ft. 
20 
87 

Feet. 
.10 
.20 

Sec.-ft. 
78 
92 

Feet. 
.40 
.50 

Sec.-ft. 
184 
167 

Feet. 
.80 

Sec.-ft. 
210 
241 

Feet. 

.90 

3.00 

Sec.-ft. 

278 
320 

2.00 

55 

.30 

118 

.60 

181 

i 

■ 

1 

755 

DISCHARGE   TABLE    FOR    BLACK    LICK     CREEK.     AT      BLACK      LICK, 
INDIANA  COUNTY,  FROM  AUG.   17,  1904,  TO  DEC.  31,  1911. 


■ 

sz 
sz 

eo 
O 

Discharge. 

• 

1 
& 

© 

£ 

.C 

5 

4-t 

to 

1  •    e 

OB 

5 

■ 
SB 

c 

i 

♦J 

«'       1         J? 

fcO           i               Oi 

S     !      * 

£                       p 

%          1             *■ 
03 

5                    T. 

J 

Discharge. 

Iteet. 

Sec. -ft. 

Feet. 

i 

,  Sec. -ft. 

Feet. 

Sec. -ft . 

Feet.  ' 

Sec. -ft. 

Feet. 

Sec. -ft. 

1.90, 

8 

.70 

730 

.50 

2580 

.30 

5780 

.10 

9805 

2.00 

21 

.80 

805 

.60 

,          2720 

.40! 

5900 

.20 

10040 

.101 

88 

.90 

886 

.70 

1          2860 

.50 

9200 

.80 

10275 

.20 

69 

4.00 

965 

.80 

3010 

.90, 

6410 

.40 

10510 

•*, 

m 

.10 

1050 

.90 

3170 

.70' 

6680 

.50 

10745 

.W1 

110 

.20 

1140 

.6.00 

3330 

.80 

9850 

.60 

10980 

.30' 

140 

.30 

1230 

.10 

8500 

.90. 

7070 

.70 

11215 

.eoi 

172 

.40 

1320 

.20 

3970 

8.00 

7290 

.80 

11450 

.70, 

206 

.50 

1420 

.30 

3840 

.10 

7510 

.90 

11086 

.80, 

240 

.00 

1520 

.40 

4020 

.20, 

7730 

10.00 

11920 

.90 

280 

.70 

1920 

.50 

4200 

.30 

7080 

.10 

12160 

9.00 

320 

.80 

1730 

.90 

4390 

.40 

8190 

.20 

12400 

.10 

365 

I             .90 

1840 

|             .70 

4580 

.50 

8420 

.30 

12940 

.20 

415 

5.00 

1950 

.80 

4770 

.60 

8650 

.40 

12880 

.so; 

470 

.10 

2070 

.90 

4960 

.70 

8880 

.50 

13120 

.W 

626 

.20 

2190 

7.00 

5160 

.80 

9110 

.90 

13360 

.50' 

590 

.80 

2320 

.10 

5369 

.90 

9340 

.70 

13600 

.0O| 

900    | 

.40 

2450 

|             .20 

5570 

9.00 

9670 

) 

Note— Discharge  below  8.0  feet  prior  to  Dec.  31,  1905,  taken  from  previous  discbarge  table. 

DAILY    MEAN    GAGE    HEIGHTS    AND    DISCHARGES    OF    BLACK    LICK. 
CREEK,  AT  BLACK  LICK,  INDIANA  COUNTY,  PA. 


AUG. 


SEPT. 


OCT. 


NOV. 


DEC. 


1904. 


I 


Day. 


G  H     Dfs.    G  H    Dfs.  ,  G  H    Dfs.    G  H  <  DIs.    G  H     Dia. 


2,  .. 

3,  -. 

4,  . 

5,  .. 
9.  .. 


8 

9.   

10 - 

11 

12 

13 

is!  -T™~"~.T™! 

16 

17.   

18 - 

19 

20    

21.     

22 

23 

24 

26 

« 

27 

28 — 

29 

30,  

31 


2.18' 
2.16| 
2.12 
2.02, 
2.20, 
2.321 
2.42, 
2.35. 
2.261 
2.501 
2. 25 1 
2.081 
1.96' 
1.961 

1.90, 


88 

82 

77 

59 

92 

117 

139 

124 

102 

157 

102 

69 

51 

49 

37 


1.88 
1.90 
1.92 
1.90 
1.90 
1.90 
1.90 

1.90; 

2.00' 

2.10i 

2.25 

2.10, 

2.02 

2.00 

2.20 

2.25 

2.161 

2.00, 

2.00 

1.961 

1.90 

1.90 

1.96 

1.95 

2.00. 

2.021 

2.06 

2.02 

2.00 

2.00 


34 

37' 

41 

87 

37 

87 

37; 

5o 
78! 
102 
73 
69 

* 

92 

102 
821 

66, 

»i 
40 

37' 

87. 

49 

49 

561 

00 

*l 
59 

65 

66: 


1.96 

46 

2.00 

65 

2.05' 

64 

1.92 

41 

2.00 

55 

2.30 

113 

1.86 

28 

1.98, 

51 

2.25 

102 

1.86 

28 

1.95, 

49 

2.25 

102 

1.90 

37 

1.90 

37 

2.30 

113 

2.10 

78 

1.90, 

s7. 

2.80, 

113 

2.16 

82 

2.001 

551 

t      - 



2.10 

78 

2.10J 

73. 

, 

2.00' 

65 

2.15' 

82  . 

i 

2.00 

56 

2.20, 

92 

...__' 

2.36 

124 

2.26. 

102. 

I 

2.92 

187 

,    2.301 

118. 

. 

2.50 

157 

2.26 

102. 

2.45 

146 
113 

2.20, 
2.20 

92. 
92 

1 

2.30 

• 

2.80 

113 

1    2.15, 

82,. 

2.22 

96 

1    2.15 

H2 

.     '. 

2.20 

92 

,    2.15 

821. 

1 

2.10 

73 

,    2.121 

771. 

—    L 

2.00 

66 

1    2.00, 

66,. 

2.25 

102 

2.00 

56  . 

i 

2.05 

199 
169 

1    1.98' 
1.96 

61  . 

*«:  - 

2.56 

i 

2.45 

146 

1.90; 

871 

♦     L 

2.30 

118 

2.00, 

66, 

4.20, 

1140 

2.20 

92 

2.00 

66 

3.90 

886 

2.20 

92 

2.00 

55 

6.90 

4960 

2.15 

82 

2.00 

65 

6.80 

2820 

2.10 

78 

2.00, 

66 

4.30 

1230 

2.10 

73 

2.06 

64 

8.80, 

805 

2.00 

66 

i 

1 

8.70 

i 

780 

*Ice  went  out. 
t  Frozen. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  BLACK  LICK  CREEK,  AT  BLACK 

LICK,  INDIANA  COUNTY. 

(Drainage  area  $86  square  miles.) 


MONTH. 


1904. 

September, 

October,    

November.    

December 


January,   ... 

April 

May 

June,  

July 

August,    

September,  . 
October.  ... 
November,  . 
December,  _. 


February, 
Marcb,    ... 

April 

May.    

June 

July 

August,    .. 
September, 
October,  .. 
November, 
December, 


January,   . 
February, 
March,    ... 

April, 

May 

June,  

July 

August. 
September, 
October,  .. 
November, 
December. 


Discbarge  In  Second-feet. 


Maximum,  i  Minimum. 


Run-off. 


Mean. 


102 

196 

118 

4990 


84 

28 
87 
64 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


66 
9£i 
60! 


0.142 
.238 
.171 


0.158 
.275 
.191 


.1905. 


1907. 


2450 
8500 

1520 
8170 
1620 
1050 
4200 
3380 
6630 
18000 


178/ 
19500 
1820 
1275 
8170; 
668 
188, 
1730 
1780, 
2986' 
5675 1 


210 

652 

1.689 

1.M7 

820 

918 

2.878 

2.658 

157 

480 

1.244 

1.484 

210 

884 

2.161 

2.411 

134 

412 

1.067 

1.230 

184 

850 

.907 

1.046 

78 

884 

.995 

1.110 

65 

589. 

1.894 

1.607 

241 

7781 

2.010, 

2.243 

278 

1785, 

i 

I 

4.495! 

1 
i 

5.182 

498 

1046 

2.710 

3.S22 

442 

2986, 

7.006 

8.709 

415 

651 

1.6871 

1.882 

205 

688, 

1.381, 

1.992 

222 

«?! 

1.780! 

1.988 

96 

220.1 

0.573, 

0.651 

88 

86 

0.223 1 

0.257 

88 

485 

1.256, 

1.402 

140 

680' 

1.503! 

1.733 

280 

771. 

1.997, 

2.228 

205 

1117! 

2.8m! 

8.386 

1908. 


The  year. 


477CJ 

11900; 

18800! 

3170, 

6160 

625 

1280 

222, 

Sol 

86 

65 

2860 

13800 


415! 
800 1 

660! 

470, 

415' 

140 

50 

80 

6 

18 

18, 

18 


917 
1454! 
8186) 
11721 
1646 


201 

96 
16 
281 
42 
806 

778 


2.876 

8.7B7| 

8.251. 

8.0801 

4.264 

.788> 

.621. 

.249 

.041] 

.060 

.109! 

.798 

I. 

2.017, 


2.739 

4.088 

9.612 

5. SB 

4.016 

.818 

.601 

.287 

.046 

.089 

.122 

.914 

27.475 


763 

ESTIMATED  MONTHLY  DISCHARGE  OF  BLACK  LICK  CREEK,  AT  BLACK 

LICK,  INDIANA  COUNTY. 

(Drainage  area  386  square  miles.) 


Discharge  In  Second-feet. 


Run-off. 


MONTH. 


Maximum.    Minimum.      Mean. 


Second-feet 
per  square    Depth  In 
mile.      '     Inches. 


1909. 

January,   

February,   

March,    

April 

May 

June,   — 

July,    -. ■ 

August 

September.  _. 

October, 

November 

December,   - 

The  year 


2615 

9110 

(BOO 

6800 

7290 

8756 

965 

268 

58 

8061 

128 

1194 


9110 


1910. 

January.   

February,     

March,    

April 

May 

June . 

July 

August,    

September, 

October,  

November.    

December,* 

The  year,    


222 
842 

496 
498 
188 

172 
48 
83 

17j 
171 
681 
66 


17 


14200 

122 

12800 

482 

7914 

286 

4580 

184 

1008 

219 

887 

118 

5780 

48 

105 

26 

2178 

24 

286 

88 

689 

69 

6476 

238 

829 

1772  i 

1474 

1509| 

978 

680 

1521 

89 

841 

89 

196 


2.148 

4.591, 

8.819 

8.909 

2.534 

1.762 

0.894 

0.281 

0.098 

0.218 

0.281! 

0.505 


2.477 
4.781 
4.408 
4.861 
2.921 
1.966 
0.454 
0.266 
0.104 
0.262 
0.258 
0.682 


667, 


1.703 


22.825 


14200 


1911. 
January 

February*     

March 

April,  

May,   : 

June,  — _.. 

July,    

August,    

September 

October,    , 

November,    

December.   

The   year 


2949' 

1588 

1559 

681 

459 

482, 

182 

45 

818 

79 

140 


24 


770i 


7.640 

8.806 

!             8.9641 

4.148 

4.069 

4.657 

1             1.7641 

1.968 

!             1.1891 

1.371 

,             1.119 

1.249 

.472 

.544 

.117, 

.135 

.824 

.919 

.205 

.236 

.863 

.405 

2.218, 

2.557 

l.WM 


26.997 
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ESTIMATED  MONTHLY  DISCHARGE  OF  BLACK  LICK  CREEK,  AT  BLACK 

LICK,  INDIANA  COUNTY. 

(Drainage  area  886  square  miles.) 


January,   - 
February. 
March,    ... 

April 

May 

June 

July 

August. 
September, 
October,  .. 
November, 
December. 


MONTH. 


1904. 

September, 

October 

November.    

December 


Discharge  In  Second-feet. 


Maximum,  i  Minimum. 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


102 

190 

118 

4900 


84 

28 
87 
04 


66 
92 
09 


0.H2 
.288 
.171 


0.158 
.276 
.191 


.1905. 

January 

April 

May 

June 

July 

August 

September,   

October 

November 

December 


1907. 

February,   

March 

April 

May.    

June,   

July 

August 

September 

October,  

November 

December,   


2460 
8600 
1680 
8170 
1020 
1050 
4200 
3880 
6080 
18000 


210 
320 
167 
210 
184 
184 
73 
56 
241 
278 


662 
918 
480 


412 
860 
884 
588 

778 
1786 


1.689 
2.878 
1.244 
2.101 
1.087 
.907 
.996 
1.394 
2.010! 
4.496 


1.W7 
2.668 
1.484 
2.411 
1.280 
1.046 
1.110 
1.607 
2.243 
5.182 


178/. 

19600 

1820 

1276 

8170 

658 

188 

1730 

17801 

2985 

66751 


498 
442 

416 
206 


96 

88 

88 

140 

280 

205 


1046 


661 


687 
221 
86 
485 
580 
771 
1117 


2.710 

7.608 

1.6S7 

1.881 

1.7801 

0.578[ 

0.2281 

1.258. 

1.503| 

1.997 

8.894 


1908. 


The  year, 


4770; 

11900 

13800 

3170 

6160 

6261 

1280 

222 

35: 

86 

56; 

2860 

18800 


416! 
80Oj 

660i 

470 

415 

140; 

60 

30 

6 

18 

18, 

18 

i 

6 


017 
1454 

8185 
1172, 
1646 


2.823 

8.7«* 

1.1 

1.1 

1.1 

0.661 

0.257 

1.402 

1.73S 

2.228 

8.386 


201 
90 
16 
23 
42 

806, 

778 


2.876 

2.789 

8.787 

4.088 

8.251 

9.512 

8.086 

S.wHB 

4.204 

4.916 

.788 

.818 

.521 

.601 

.240 

.287 

.041 

.046 

.060 

.069 

.10tf 

.122 

.798j 
2.017 


.914 
27.475 
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ESTIMATED  MONTHLY  DISCHARGE  OF  BLACK  LICK  CREEK,  AT  BLACK 

LICK,  INDIANA  COUNTY. 

(Drainage  area  386  square  miles.) 


Discharge  In  Second-feet. 


Run-off. 


MONTH. 


Maximum.    Minimum.      Mean. 


•Second-feet 

per  square 

mile. 


Depth  In 
inches. 


1909. 

January 

February,   _ I 

March, 

April 

May,    i 

June, 

Jnly -. - 

August 

September.  .» ' 

October _ 

November 

December,   — 

The  year,  _ i 


2515 

9110 

6200 

6200 

7290 

8755 

985 

268 

58 

aos: 

128 
11 W  i 


222 

842 

4981 

49S 

188i 

172, 

48 

881 

17| 

17 

58 

60! 


1772 

1474 

1509 

978 

6B0 

152 

89 

88, 

84 

Wi 
196 


2.148 

4.591 

8.819 

8.909 

2.534 

1.762 

0.894 

0.281 

0.098 

0.218 

0.2811 

0.506 


2.477 
4.781 
4.408 
4.861 
2.921 
1.966 
0.454 
0.266 
0.104 
0.252 
0.268 
0.582 


91101 

tasKi1   ii 


17 


6571 


1.7081 


22.825 


1910. 

January.   

February 

March 

April 

May 

June 

July 

August 

September, 

October 

November.    

December," 

The  year 


14200 

12800, 

7914 ' 

4590, 

1006 ' 

887i 
5780J 

105| 
2178 

286 

689 
6476 


122 

482 


184, 
219 
118, 

26 ' 
24 
88 
69 


14200 


29491 

1588 

1559 

681 

459l 

482 

182: 

818 

79 

140< 

856 


7.640, 

8.984 

4.089 

1.764, 

1.189 

1.119 

.472 

.117 

.824 

.205 

.863 

2.218 


8.808 

4.148 

4.667 

1.968 

1.871 

1.249 

.544 

.185 

.919 

.286 

.405 

2.557 


1911. 

January 

February,     ...___ 

March 

April 

May,   : 

June,   — 

July,   

August,    

September,   

October 

November 

December.   

The   year,    


24 


770 


1.9941 


26.997 


9501 
2820 
1158 
3854 

775! 


78, 
858 

69621 
5885[ 
2106 
86701 


448| 
426! 

4591 
564, 

88 
55| 
21 

no! 

800 


2060 

i 

5.811 

8.128 

1057 

2.788 

2.851 

780 

1.891 

2.180 

1868 

,            8.518 

8.925 

249 

.645 

.744 

177 

.459 

.512 

42 

.109 

.126 

101 

.262 

.802 

958 

2.469 

2.755 

1880 

8.446 

3.978 

697 

1.806 

2.015 

1095 

2.887 

3.271 
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LOYALHANNA  CREEK. 


DESCRIPTION  OP  BASIN. 

Loyalhanna  creek,  an  important  tributary  of  the  Kiskiminetas 
river,  draining  an  area  of  approximately  300  square  miles,  rises  in  the 
southern  part  of  Westmoreland  county,  Pa.,  and  flows  in  a  northerly 
direction,  for  a  distance  of  about  45  miles,  to  its  mouth,  at  the 
junction  of  the  Conemaugh  and  Kiskiminetas  rivers.  In  the  upper 
watershed  it  flows  through  a  narrow  valley  between  Chestnut  and 
Laurel  Ridges,  the  course  being  very  circuituous,  for  a  distance  of 
about  15  miles,  at  which  point  it  breaks  through  Chesftiut  Ridge  into 
a  succession  of  wide,  flat,  bottom  lands,  well  populated  by  a  coal 
mining  and  agricultural  community,  the  hills  becoming  low  and  roll- 
ing. The  fall  of  the  creek,  from  the  foot  of  Chestnut  Ridge  to  its 
mouth,  a  distance  of  approximately  27  miles,  is  rather  uniform  at 
the  rate  of  about  six  feet  per  mile.  In  the  gap  through  Chestnut 
Eidge  the  creek  falls  100  feet  in  a  distance  of  four  miles,  or  at  the 
rate  of  25  feet  per  mile.  There  are  numerous  large  tributaries  at 
the  headwaters  of  this  stream,  but  in  its  lower  reaches  they  become 
much  smaller  and  are  of  little  importance.  The  stream  is  polluted  by 
mine  waste  from  Chestnut  Eidge  to  its  mouth.  There  are  numerous 
towns  in  this  watershed,  the  largest  of  which  are  Latrobe  and 
Ligonier. 

Loyalhanna  creek  and  several  of  its  tributaries  are  used  for  com- 
mercial and  industrial  ^ater  supply  purposes. 

The  mean  annual  precipitation  over  the  upper  watershed  is  from 
45  to  50  inches,  while  the  lower  portion  is  from  35  to  45  inches. 


OHIO  BASIN— STATION  NO.  18. 


LOYALHANNA  OEEEK  NEAR  NEW  ALEXANDEIA,  PA. 


DESCRIPTION  OP  STATION. 


This  station  was  established  on  October  7th,  1910,  by  the  Flood 
Commission  of  Pittsburg,  and  is  located  on  the  single  span,  steel, 
through-truss,  highway  bridge  about  one  and  one-half  miles  below 
New  Alexandria,  Westmoreland  county,  Pa. 
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The  channel  is  straight  for  one  hundred  feet  above  and  one  thou- 
sand feet  below  the  station.  The  right  bank  is  high  and  does  not 
overflow,  while  the  left  bank  overflows  during  extreme  high  stages. 
The  bed  is  gravelly  and  is  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge  and  by  wading  either  above  or  below  the  station  during  low 
water.  The  initial  point  for  soundings  is  top  edge  of  left  abutment, 
1.8  feet  from  end  of  liand-rail,  downstream  side  of  bridge. 

A  chain  gage  is  fastened  to  the  floor  of  the  bridge,  eighty-seven 
feet  from  the  initial  point  for  soundings,  downstream  side.  The  length 
of  the  chain  from  the  bottom  of  the  weight  to  the  marker  is  24.11  feet. 
The  elevation  of  zero  is  909.34  feet.  Bench  mark  No.  1  is  bridge  seat, 
west  side,  north  abutment;  elevation  932.89  feet  or  23.55  feet  above 
gage  datum.    The  gage  is  read  by  8.  A.  Hollis. 

Since  the  establishment  of  this  station  ten  discharge  measure- 
ments have  been  made. 

The  following  data  have  been  furnished  by  the  Flood  Commission 
of  Pittsburg: 


N. 


DISCHARGE   MEASUREMENTS   OP  LOYALHANNA  CREEK,  NEAR  NEW 
ALEXANDRIA,  WESTMORELAND  COUNTY,   PENNA. 

(Drainage  area  270  square  miles.) 


I 


No.      Date. 


Hydrographer. 


1 
• 

•8 

■M 

o 

"5 

"3 

• 

S 

► 

n 

u 

s 

4) 

a 

to 

a 

o 

o 

Bemarks. 


1910. 

1 

Oct.  a, 

2 

Nov.  29, 

3 

Nov.  29, 

4 

Nov.  80, 

5 

Dec.  80, 

8 

Dec.  80, 

7 

Dec.  80, 

1911. 

8 

Jan.  17, 

9 

Mar.  8, 

1912. 

10 

July  81, 

Drake,  

do 

Sykee, 

Drake 

Sykee 

do 

do 

Sykee 

Drake,   

Boehrlnger, 


Ft. 

Feet. 

Sq.  ft. 

per 
aec. 

Feet. 

See.  ft.i 

I 

27 

17 

1.00 

1.88 

17 

120 

BOD 

1.44 

3.00 

527 

120 

357 

1.43 

2.92 

509 

110 

295 

0.92 

2.45 

272 

146 

772 

3.90 

6.03 

8011 

146 

727 

3.72 

5.71 

2702 

144 

690 

3.78 

5.58 

2612 

130 

585 

3.07 

4.74 

1798 

119 

362 

1.19 

2.74 

418 

126 

875 

2.00 

3.80 

750 

Wading;   mamt. 


52 
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DISCHARGE  TABLE  FOR  LOYALHANNA  CREEK,  NEAR  NEW  ALEXAN- 
DRIA,  WESTMORELAND  COUNTY,  FROM  OCT.  7,  1910,  TO  DEC.  31,  1911. 


• 

2 

o 

i 

■8 

• 

2 

• 

S 

• 
4* 

JB 

& 

* 

& 

•9 

■8 

to 

.a 

• 

V 
M 

f 

• 
*» 
x: 
fat- 
's 

£ 

scbarge. 

08 

Ct5 

5 

0 
0 

s 

OS 

© 

5 

08 

O 

5 

es 
O 

5 

I*et. 

Sec. -ft. 

Ffeet. 

Sec. -ft. 

Feet. 

Sec. -It. 

Feet. 

ii             ' 
Sec. -ft.        Jfeet. 

Sec. -ft. 

1.30 

6 

.60 

346 

.80 

1070 

.90 

1960 

6.00 

8010 

.40 

16 

.70 

392 

.90 

1145 

5.00 

2036 

.10 

3120 

.fiO 

80 

.80 

440 

4.00. 

1220 

.10 

2125 

.20 

8280 

.00 

46 

.00 

492 

.10 

1295 

.20 

2215 

.30 

8340 

.70 

64 

3.00 

647 

.20 

1375 

.80 

2310 

.40 

8450 

.80 

M 

.10 

604 

.30 

1455 

.40 

2405 

.50 

3560 

.90 

109 

.20 

694 

.40 

1          1535 

.50 

2500 

.60 

8675 

2.00 

134 

.80 

727 

.60 

1615 

.60 

2600 

.70 

3790 

.10 

162 

.40 

792 

.60 

1695 

.70 

2700 

.80 

3905 

.20 

198 

.50 

880 

.70 

1780 

.80 

2800 

.90 

4020 

.80  I 

228 

.60 

980 

.80 

1865 

.90 

2905 

7.00 

4135 

.40  ' 

264 

.70 

1000 

.50 

804 

DAILY  MEAN  GAGE  HEIGHTS  AND   DISCHARGES     OF     LOYALHANNA 
CREEK,  NEAR  NEW  ALEXANDRIA,  WESTMORELAND  COUNTY,  PA. 


1910. 
Day. 


OOT. 


NOV. 


DEC. 


G  H  !  Die.    G  H    Dte.    OH    Dii, 


1. 
2, 
3, 
4. 

5, 

«. 
7, 
8. 
9, 
10, 

11. 
12, 
13, 

14. 
15, 


n. 

22, 
23, 
24, 
25. 

26, 
27, 
28, 
29, 
80. 
31, 


16,  .. 

17,  .. 

18,  .. 

19,  .. 

20,  .. 


1.38 
1.88 
1.38 
1.88 

1.88 
1.88 
1.88 
1.88 
1.38 

1.38 
1.88 
1.88 
1.38 
1.88 

1.36 
1.36 
2.16 
2.16 
1.66 

1.66 
1.56 
1.66 
1.66 
1.66 
1.46 


14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

12 

12 

181 

181 

57 

57 
40 
67 
57 
57 
24 


1.46 
1.46 
1.46 
1.46 
1.46 

1.46 
1.56 
1.56 
1.66 
1.76 

1.75 
1.75 
1.75 
1.75 
1.85 

1.85 
1.75 
1.75 
1.75 
1.85 

1.85 
1.80 
1.65 
1.65 
1.96 


24 
24 
24 
24 
24 

24 

40 
40 

57 
76 

74 
74 
74> 
74 
96 

96 
74 
74 
74 
96 

96 
84 
55 
44 
121 


2.05  148 

2.05  148 

2.15  178 

3.00  547 

2.45  284 


2.10 
2.00 
2.00, 
2.00 
2.00 

2.10 
1.70 
1.69 
1.69 
1.19 

1.79 
1.79 
1.79 
1.79\ 
1.89 

1.89 
1.79 
1.79 
1.79 
1.79 

1.79 
1.79 
1.89 
1.80 
1.89 


162 
134 
134 
134 
134 

162 
64 
62 
62 
82 

82 

82 

82 

82 

108 

106 
82 
82 
82 
82 

8? 

82 
106 
106 
106 


1.99  181 

1.99  131 

2.29  224 

6.49  3650 

6.99  3000 

3.89  1140 
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ESTIMATED  MONTHLY  DISCHARGE  OF  LOYALHANNA  CREEK,    NEAR 
NEW  ALEXANDRIA,  WESTMORELAND  COUNTY. 

(Drainage  area    210  square  miles.) 


November, 
December,  . 


January,   . 
March,    ... 

April 

M»y 

June,    

July 

August.  ... 
September, 
October,   .. 
November, 
December, 


Discharge  in  8econd-feet. 


MONTH. 


Ban-off. 


Maximum. 


1010. 


1911. 


Minimum.  >     Mean. 


547 
8650 


2900 
800 

1780 
664 
860 
860 
647 
11400 

2600 
684 

1420 


Second-feet; 
per  square    Depth  in 
mile.  inches. 


24 

62 


06 
844 


76 

804 

846 

84 

46 

16 

6 

84 

162 

148 

198 


0.866 
1.274 


0.897 
1.460 


670 

2.111  , 

2.484 

441 

1.688  ! 

1.888 

760 

2.811 

8.188 

no 

.811 

.836 

202 

.748 

.886 

117 

.483  i 

.499 

76 

.278 

.321 

02S 

8.410 

3.816 

600 

2.222 

2.661 

416 

1.687 

1.716 

606 

2.241 

2.683 

Note.— No  gage  heights  taken  during  February,  1911. 


769 


KISKIMINETAS  RIVER 


DESCRIPTION  OF  BASIN. 

The  Kiskiminetas  river  is  the  largest  tributary  of  the  Allegheny,  and 
joins  it  near  Freeport,  approximately  30  miles  above  Pittsburgh,  in  the 
northwestern  corner  of  Westmoreland  county.  It  is  known  by  this  name 
as  far  as  the  mouth  of  Loyalhanna  creek,  27  miles  up,  above  which  point 
it  is  called  the  Conemaugh  river.  The  total  drainage  area  of  the  stream 
is  1892  square  miles. 

The  Conemaugh  river  proper  is  formed  by  the  junction  of  the  Little 
Conemaugh  and  Stony  creek  at  Johnstown.  The  former  rises  in  the 
western  slope  of  the  Alleghenies,  on  the  eastern  boundary  of  Cambria 
county,  and  flows  northwesterly  for  about  30  miles  to  Johnstown. 
Stony  creek  rises  in  the  high  ridges  of  Somerset  county,  and  flows  north- 
erly for  about  40  miles  to  Johnstown.  Both  are  rapid  mountain  streams, 
with  steep  slopes,  rocky  beds,  and  abrupt  valleys.  Their  watersheds 
have  been  practically  deforested,  although  the  higher  ridges  are  well 
timbered  now  with  new  growth.  The  watershed  of  Little  Conemaugh 
river,  including  about  188  square  miles,  is  densely  inhabited,  lying  in 
the  Cambria  county  bituminous  coal  field,  and  contains  large  areas  of 
agricultural  land.  The  Stony  creek  watershed  is  much  less  densely 
populated,  although  the  Somerset  county  coal  field,  in  the  lower  section, 
supports  a  large  population.  The  upper  watershed  is  sparsely  in- 
habited, but  little  farmed,  and  contains  considerable  forest  areas.  The 
headwaters  of  both  streams  rise  at  an  elevation  of  about  2300  feet,  and 
at  Johnstown  are  at  elevation  1160  feet. 

Below  Johnstown  the  river  follows  a  winding  course  in  a  general 
northwesterly  direction,  between  precipitous  banks  and  high  timbered 

hillsides,  and  over  a  rocky  bed,  its  slope  to  the  mouth  of  Loyalhanna 

creek,  50  miles,  being  6.8  feet  per  mile.    From  this  latter  point  to  the 

mouth  at  Freeport  on  the  Allegheny  river,  the  slope  is  at  the  rate  of 

approximately  4  feet  per  mile. 

The  most  important  tributaries  below  Johnstown  are  Black  Lick 
creek,  drainage  area  approximately  412  square  miles,  from  the  north 
near  Blairsville,  and  Loyalhanna  creek,  from  the  southeast.  Both  of 
these  streams  drain  thickly  populated  and  well  cultivated  areas,  con- 
taining large  bituminous  coal  fields. 
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The  stream  is  lined  with  railroads,  towns  and  industrial  plants,  while 
numerous  coal  mines  are  operated  on  the  bordering  hills  and  in  the 
valleys  of  its  tributaries. 

The  Eiskiminetas  river  carries  vast  quantities  of  alluvial  material 
washed  from  its  banks,  and  from  the  cultivated  fields  in  its  watershed, 
and  is  usually  of  a  yellow  color,  due  to  this  cause,  and  to  the  sulphur 
in  the  coal  mine  water  of  which  it  receives  considerable. 

The  tributaries  of  the  little  Conemaugh  above  Johnstown  are  almost 
without  exception  used  for  water  supply  purposes,  some  of  these  con- 
taining large  storage  basins.  At  a  point  a  short  distance  above  Johns- 
town this  stream  has  been  known  to  be  absolutely  dry  in  seasons  of 
drought.  The  lower  tributaries  of  Stony  creek,  and  the  tributaries  of 
the  Conemaugh  are  similarly  almost  all  in  use  for  domestic  or  indus- 
trial supply.  The  main  river  is  little  used  for  domestic  supply,  but 
many  large  industrial  plants  use  it. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to  50 
inches. 

The  discharge  has  been  measured  since  May  29th,  1907,  at  Avon- 
more,  approximately  24  miles  above  its  mouth. 


OHIO  BASIN— STATION  NO.  19. 


KISKIMINETAS  RIVER  AT  AVONMORE,  PA, 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Geological  Sur- 
vey on  May  29th,  1907,  and  has  been  maintained  and  operated  since 
that  date  by  the  Water  Supply  Commission  of  Pennsylvania.  It  is 
located  on  the  highway  bridge  on  road  leading  to  P.  R.  R.  station, 
Avonmore,  about  one-fourth  mile  from  the  village  of  Avonmore. 

The  channel  is  straight  for  400  feet  above  and  300  feet  below  the 
station.  The  right  bank  is  high  and  rocky,  while  the  left  bank  is  low 
and  overflows.    The  bed  is  of  sand  and  is  not  permanent. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  left  face  of  lower  right 
masonry  guard  fence  of  approach  to  bridge. 
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A  standard  chain  gage  is  fastened  to  the  hand-rail  on  the  down- 
stream side  of  the  bridge.  The  length  of  chain  from  bottom  of  weight 
to  the  marker  is  38.32  feet.  The  elevation  of  zero  is  arbitrary  datum. 
Bench  mark  No.  1  is  northwest  corner  of  right  masonry  bridge  seat 
marked  "B.M." ;  elevation,  33.267  feet  above  gage  datum.  Bench  mark 
No.  2  is  east  rail  of  west  track  of  highway  crossing;  elevation  35.034 
feet  above  gage  datum.    The  gage  is  read  twice  daily  by  Ralph  Fickes. 

Since  the  establishment  of  this  station  19  discharge  measurements 
have  been  made. 


DISCHARGE    MEASUREMENTS    OF    KISKIMINETAS    RIVER,   AT   AVON- 
MORE,  WESTMORELAND  COUNTY,  PENNA. 

(Drainage  area  1,720  square  miles.) 


No.1     Date. 


Hydrographer. 


* 


• 

a 

o 

• 

3 

■3 

o 

■ 

.c 

6 

<M 

*3 

o> 

& 

o 

► 

A 

I* 

a 

W 

X3 

< 

3 

0 

Disc 

■ 

Ft. 

1 
1 

Feet. 

Bq.  ft. 

per 

Feet.  Sec.  ft. 

1907. 

i 

i 

Kv« 

■ 

1. 

May 

!  Aug. 

29. 
18. 

Horton, 
do. 

891 
812 

1102i 
434 

1.61 
1.46 

4.86 
2.89 

1776 

2. 

686i 

3. 

Sept. 

U, 

do. 

416 

8649 

8.09 

10.26 

10969, 

4. 

,  Sept. 

12, 

do. 

406 

8141 

2.74. 

9.16 

8604 

1      1908 

1 

6. 

Mar. 

8, 

Kenneth 

429 

5288 

8.64, 

18.64, 

19206 

6. 

i  Mar. 

8, 

do. 

429 

4872 

8.48 

12.81 

16969) 

7. 

,  Mar. 

8, 

do. 

424 

4766 

8.29 

12.86 

15695 

8. 

1  Mar. 

4, 

do. 

422 

8881 

2.97 

10.74 

11642 

9. 

Mar. 

4. 

do. 

419 

8711 

2.88 

10.82 

104881 

10. 

Mar. 

4, 

do. 

418 

8680 

2.76 

10.06 

Mftl 

11. 

Mar. 

4, 

do. 

417 

8467 

2.78 

9.79 

9684 

12. 

Mar. 

6, 

do 

417 

8467 

2.79 

9.86 

9668 

13. 

Mar. 

5, 

do. 

417 

8467 

2.72 

9.79 

9898 

14. 

May 

11, 

do. 

408 

2260 

2.84 

7.17 

6252  > 

16. 

May 

18. 

do. 

898 

1806 

2.09 

6.06 

8767, 

16. 

Jnly 

28. 

do. 

882 

606 

1.24 

2.86 

628 

17. 

i  Aug. 
Sept. 

28. 
25, 

Bolster, 
O.  £.  By 

884 
185 

629 
199 

1.55 
0.34 

8.26 
1.61, 

9761 

18. 

der, 

68 

1910. 

i 

i 

19. 

Mar. 

2. 

Kenneth  Grant, — 

444 

i 

6427 

4.24 

i 

16.70: 

27224 

Remarks. 
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DISCHARGE  TABLE  FOR  KISKIMINETAS  RIVER,  AT  AVONMORE,  WEST- 
MORELAND COUNTY,  FROM  MAY  29,  1907. 
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Xi 
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XX 
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•3       ! 
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3 

& 

ti 
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XX 

xx 

S3 

XX 

*4 

xs 
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XX 
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o 

xs 

09 

XX 

CP 

XI 

an 

3 

00 

S 

■P4 

ti 

•8 

as 

© 
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O 

5 

O 

5 

© 

Q 

o 

5 

Feet. 

Sec.-ft. 

Feet. 

Feet. 

Sec.-ft. 

i 

Feet. 

8ec.-ft. 

Feet.     Sec-it. 

1.42 

0 

7.00 

5000 

.60 

16370 

.20 

83140 

.80        53040 

.60 

80 

.10 

5140 

.70 

16685 

.80 

88470 

.90         58420 

.60 

60 

.20 

5280 

.80 

16900 

.40 

88800 

24.00         58800 

.70 

90 

.80 

6425 

.90 

17166 

.50  | 

84130 

.10          54180 

.80 

125 

.40 

5570 

13.00 

17430 

.60 

34470 

.20         54580 

.90 

165 

.50 

1         5720 

.10 

17700 

.70 

34810 

.80         MOT 

2.00 

206 

.60 

6870 

.20 

17970 

.80 

85150 

.40         55360 

.10 

245 

.70 

6026 

.30 

18250 

.90 

85490 

.50         65750 

.20 

286 

.80 

6180 

.40 

18530 

19.00 

85830 

.60         55140 

.80 

330 

.90 

6340 

.60 

18810 

.10 

86170 

.70         56580 

.40 

880 

8.00 

6500 

.60 

19090 

.20 

86510 

.80         56090 

.50 

430 

.10 

6660 

.70 

19370 

.80 

36850 

.90         57310 

.00 

480 

.20 

6820 

.80 

19650 

.40 

87190 

25.00         57700 

.70 

580 

.80 

6985 

.90 

19930 

.50 

37540 

.10         58090 

.80 

580 

.40 

7150 

14.00 

20210 

.60 

87890 

.20         58480 

.90 

640 

.50 

7820 

.10 

20490 

.70 

88240 

.80         68870 

8.00 

706 

.60 

7490 

.20 

20770 

.80  ' 

88590 

.40         592» 

.10 

770 

.70 

7660 

.80 

21060 

.90 

88940 

.50         50650 

.20 

885 

.80 

7880 

.40 

21880 

20.00 

89290 

.60         60040 

.80 

900 

.90 

8005 

.50 

21610 

.10 

89640 

.70         60430 

.40 

,           970 

9.00 

8180 

.60 

21890 

.20! 

89990 

.80         608» 

.50 

!          1045 

.10 

8855 

.70 

22180 

.80 

40340 

.90         61210 

.60 

1125 

.20 

:         8636 

.80 

22470 

.40 

40690 

26.00         6UW> 

.70 

1206 

.80 

8716 

.90 

22760 

.60 

41040 

•io      525 

.80 

1290 

.40 

8900 

15.00 

28050 

.60 

41890 

.ao ,     egg 

.90 

1          1876 

.50 

9065 

.10 

28840 

.70  , 

41740 

.80  :       62770 

4.00 

1          1460 

.60 

9275 

.20 

28640 

.80  1 

42090 

.40         6316) 

.10 

1545 

.70 

9466 

.80 

28940 

.90 

42440 

•*>         S5 

.20 

1680 

.80 

,          9660 

.40 

24240 

21.00 

42790 

.60         6S040 

.80 

1720 

.90 

1          9856 

.50 

24640 

.10  i 

48140 

.70  i       64530 

.40 

1810 

10.00 

10060 

.60 

24840 

.20' 

48490 

80         61730 

.60 

1910 

.10 

10250 

.70 

25140 

.80 

48840    ' 

1        .90         65110 

.60 

2010 

.20 

10450 

.80 

25440 

.40 

44190    I 
44550 

i  ».<»     ^SS 

.70 

2110 

.80 

10660 

.90 

25740 

.60  | 

.10         65890 

.80 

2220 

.40 

10670 

16.00 

26050 

.60 

44910 

.20         66280 

.90 

2880 

.50 

1        11060 

.10 

26860 

.70 

46270 

.80         AM70 

5.00 

2445 

.60 

11800 

.20 

26670 

.80 

45630 

1        .10         67000 

.10 

2560 

.70 

11520 

.80 

26980 

.90  1 
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1        .50  i       67450 
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2680 
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11750 

.40 
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27600 
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.70         68230 
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2920 
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27920 
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47070 

.80         68620 

.50 

8045 

.10 

12470 
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28240 

.80 

47430 

.90     aw* 

.60 

8170 

.20 

12710 

.80 

28660 

.40  1 

47790 

28.00        nw 

.70 

8296 

.30 

12960 

.90 

28880 

.50  ; 

48160 

.10         ^ 

.80 

8420 

.40 
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.60  1 

48580 
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8550 

.50 

18470 

.10 
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.70 

48890    1 
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18730 
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.10 

8810 

.70 
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.80  , 

30170 

.90  ! 

49680    1 
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.20 

8940 

.80 

14250 

.40  1 

80600 

28.00 

50000   0 

"60  t       71740 
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4070 
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14515 

.50  , 

80630 
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50380   1 
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.40 

4200 

12.00 

14780 

.60 

81160 

.20 

50760    | 

.80          72510 

.50 

4880 

.10 

150*5 

.70 

31490 

.30 
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.90  1      wn« 

.60 

4460 

.20 

16310 

.80 

81820 

.40 

51590   J 

29.00       "jo 

.70 

4595 

.80 

15575 

.90  ; 

82150 

.50 

51900 

80.00          77300 

.80 

4780 

.40 

1        15840 

18.00 
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.90 

4865 
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DAILY   MEAN  GAGE   HEIGHTS  AND   DISCHARGES  OF   KISKIMINETAS 
RIVER,    AT    AVONMORE,    WESTMORELAND    COUNTY,    PENNA. 


1907. 


1, 
2, 
3. 
4. 
6, 

6, 
7. 
8, 
9, 
10, 

11, 
12. 
13, 
14, 
15, 

16, 
17, 
18, 
19, 
20, 

21, 
22, 
28. 
24, 
25, 

26, 
27, 
28, 
29, 
SO, 
31. 


JUNE. 

JULY.  ( 

AUG. 

SEPT. 

i 

OCT.   | 

I 

NOV. 

DEO. 

i 

Dl8.   < 

9H  >' 

IMS.  ( 

1 
3H 

Dis. 

GH  1 

i 

1     i 
Dis.  QH 

1 
Dis.  G  H  ' 

1 

Dis. 

GH  ' 

Dis. 

• 

• 

4.6 
4.2 
4.0 
8.7 
3.4 

8.2 
8.2 
4.2 
8.6 
8.4 

4.2 
6.6 
6.6 
6.3 
4.4 

8.8 
8.6 
4.5 
5.0 
4.2 

8.7 
8.4 
8.2 
5.8 
4.2, 

6.0 
6.8 
4.2 
3.6 
3.8 
8.1 

2010 
1680 
1460 
1205 
970 

886 
885 

1680 

1125 

970 

1680 
4460 
4880 
2800 
1810 

1290 
1125 
1910 
2446 
1630 

1205 

970 

886 

8420 

1680 

3680 
8420 
1680 
1125 
900 
770 

8.3 
8.2 
8.1 
2.9 
2.8 

2.9 
8.6 
3.3 
8.4 
8.4 

8.6 
3.1 
2.9 
2.7 
2.6 

2.5 
2.6 
2.6 
2.5 
2.6 

2.6 1 
2.4 

2.6 
3.5 
9.2 

6.0 
4.5 
3.8 
8.5 
8.8 
8.1 

900 

836 
770 
640 
680 

640 
1045 
900 
970 
970 

1125 
770 
640 
580 
480 

480 
480 
480 
430 
480 

480 

880 

480 

1046 

8685 

8680 
1910 
1290 
1045 
900 
770 

2.9! 

2.8 

5.5 

6.4 

6.0 

6.0 

4.3 
8.8 
3.6 
8.5 

8.8 

9.0 

6.8 

5.4; 

4.6 

4.1 
3.9 
8.7 
4.1 
4.8 

4.01 
4.6 
4.8 
6.0, 
4.6 
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ESTIMATED    MONTHLY    DISCHARGE    OF    KISKIMINETAS    RIVER,    AT 

AVONMORE,  WESTMORELAND  COUNTY. 
(Drainage  area   1 ,720  square  miles.) 


Discharge  In  Second-feet. 


Run-off. 


MONTH. 


1907. 


July,    

August,     .. 
September, 
October,    .. 
November, 
December, 


January,  . 
February,  . 
March,    ... 

April 

May,    

June,    

July 

August,    . . 
September, 
October,    . 
November, 
December, 


1906. 


The   year, 


January,    . 

February, 
March,    ... 

April 

May,    

June,    

July,    

August,    .. 
September, 
October,    . 
November, 
December, 


1909. 


The   year. 


80500 


26140 


60 


106 


Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 
mile. 

4460 

«*        770 

1796 

1.044 

8686 

880 

1118 

0.647 

8180 

680 

2878 

|           1.882 

4200 

680 

1684 

1           0.979 

12280 

1125 

8488 

2.028 

80680 

900 

5167 

!           8.004 

26060 

1680 

6248 

i 

3.638 

44190 

1460 

6628 

|           3.795 

80600 

2110 

14421 

0.oo4 

1           16045 

1720 

6618 

3.208 

1           18680 

2446 

6069 

3.528 

8170 

480 

1184 

0.669 

1             3296 

286 

608 

0.353 

900 

165 

858 

0.208 

16 

60 

90 

0.062 

126 

90 

106 

0.063 

!               286 

90 

188 

0.080 

6000 

126 

718 

0.417 

8496  i 


2572 


Depth  in 
inches. 


2.082 


1.496 


1.204 
0.746 
1.642 
1.129 
2.268 
8.463 


4.189 
4.098 

9.666 

8.579 
4.068 
0.735 
0.407 
0.240 
0.056 
0.073 
0.069 
0.481 


27.678 


7820 

480  , 

2671 

1.553 

1.791 

25140 

1125 

5962 

3.477 

3.621 

19870  , 

2010 

5600  ! 

3.266 

8.754 

15810  | 

8045 

6666  ; 

3.876  , 

4.826 

17480 

770  | 

3582 

2.063 

2.402 

14645  , 

610 

2494 

1.450 

1.618 

1875  ! 

205 

431 

0.250 

0.288 

1206  , 

146 

397  i 

0.231 

0.266 

456  1 

108 

217 

0.126 

0.141 

2680 

106  ; 

514  , 

0.299 

0.846 

480 

285 

340 

0.198 

0.221 

4665 

226 

1969 

1.145 

1.320 

20.092 


January,   . 
February, 
March,    ... 

April 

May,    

June,    

July 

August.    .. 
September, 
October,    . 
November, 
December, 


1910. 


The   year, 


January,   . 
February, 
March,    ... 

April 

May,    

June,    

July 

August,    .. 
September, 
October,    . 
November, 
December, 


1911. 


The  year, 


89215  ' 

2506  , 

10860  > 

6.028 

6.944 

62470 

2275  1 

12696 

7.881 

7.960 

83265 

1222 

6915 

4.020 

4.635 

18160 

496  , 

2690  ; 

1.564 

1.745 

8667 

1080 

1812  ' 

1.053 

1.214 

10766 

907 

2825 

1.642 

1.832 

4070 

185* 

697 

0.405 

0.407 

455 

126 

192 

0.112   : 

0.129 

8020 

118 

693 

0.403 

0.449 

622 

145 

229 

0.188 

0.158 

1676 

217  1 

877  1 

0.219 

0.244 

19680 

776 

2707 

1.574 

1.815 

52470 


8754(» 


118 


133 


8516 


2.044 


27.587 


25770 

1684 

7939 

4.616 

5.322 

8445 

1684 

4459 

2.692 

2.699 

5978 

2297 

8743 

2.178 

2.609 

20460 

2716 

6190 

8.599 

4.016 

8746 

450  ' 

1263 

.734 

.846 

8170 

415 

1180 

.686 

.766 

770 

186  1 

395 

.280 

.266 

6886 

183  ' 

621 

.861 

.416 

37*40 

894 

4569  1 

2.666 

2.964 

18085 

1332  , 

4938  1 

2.871 

3.810 

6740 

935 

2688  . 

1.668 

1.744 

12230 

1248 

4828  > 

2.513 

2.897 

8526 


2.060 


27.754 
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SHENANGO  RIVER 


DESCRIPTION  OF  BASIN. 

The  Shenango  river,  which  forme,  with  the  Mahoning  river,  at  a 
point  about  five  miles  south  of  New  Castle,  Lawrence  county,  the 
Beaver  river,  rises  in  the  southwestern  part  of  Crawford  county,  Pa., 
about  five  miles  southeast  of  Conneaut  Lake,  in  the  Pymatuning 
Swamp.  The  general  course  of  the  stream  is  southerly,  with  num- 
erous large  sweeps  to  the  east  and  west,  crossing  once  for  a  short  dis- 
tance into  Ohio  but  immediately  returning  into  Pennsylvania.  The 
total  length  from  the  head!  of  Pymatuning  Swamp  to  the  junction  with 
the  Mahoning  river  is  approximately  80  miles  and  the  drainage  area 
above  the  mouth  is  1080  square  miles,  of  which  793  are  in  Pennsylvania. 

The  main  tributaries  of  the  stream  are  the  Little  Shenango,  which 
joins  it  at  Greenville,  from  the  east,  Pymatuning  creek,  from  the  west, 
just  above  Sharpsville,  Big  Yankee  run,  from  the  west  at  South  Sharon, 
and  Deer  creek  from  the  west,  just  below  Pulaski,  and  Neshannock 
creek,  from  the  east  at  New  Castle,  the  latter  being  by  far  the  largest, 
draining  approximately  243  square  miles. 

The  upper  portion  of  the  water  shed  lies  within  the  once  glaciated 
area  and  the  main  river  and  its  major  tributaries  all  find  their  sources 
in  extensive  swamp  areas,  while  their  valleys  are  broad  and  flat.  Des- 
cending the  main  stream,  however,  the  valley  becomes  more  narrow  and 
the  hillsides  more  abrupt  until  near  the  mouth  the  valley  again  be- 
comes wide  and  flat.  A  large  portion  of  the  watershed  is  under  cultiva- 
tion and  the  timber  areas,  except  in  the  swamps,  are  not  extensive. 

The  slope  of  the  stream  through  the  swamp,  for  the  first  twenty 
miles  of  its  course,  is  at  approximately  2  feet  per  mile,  becoming  a  little 
more  rapid  as  it  descends,  its  fall  through  Mercer  county  being  about 
three  feet  per  mile.  The  total  slope  from  its  source  in  Pymatuning 
Swamp,  at  elevation  albout  1020,  to  its  mouth,  at  elevation  about  760, 
is  260  feet,  or  3.25  feet  per  mile. 
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Prom  Greenville  northward  the  watershed  is  not  thickly  inhabited, 
but  southward  from  this  point  industries  are  more  or  less  congested 
and  the  valley  is  thickly  populated,  becoming  more  so  as  the  mouth  is 
approached.  The  principal  towns  along  the  main  stream,  going  south- 
ward, are  Jamestown,  Greenville;  Sharpsville,  Sharon,  South  Sharon, 
Pulaski  and  New  Castle,  the  combined  population  of  which  is  approxi- 
mately 75,000.  Some  of  these  towns  obtain  their  water  supply  from  the 
Shenango  river  and  the  stream  is  very  largely  used  by  the  steel  plants, 
railroads  and  other  industries  which  are  numerous  in  this  valley.  A 
small  amount  of  water  power  only  is  developed  on  this  stream,  largely 
at  grist  and  flour  mills,  the  total  installation  not  amounting  to  over 
600  horse  power. 

The  mean  annual  precipitation  over  the  upper  portion  of  this  water- 
shed is  about  40  inches,  decreasing  as  the  mouth  is  approached. 

The  discharge  of  the  stream  has  been  measured  since  September, 
1909,  at  Sharon,  Pa. 


OHIO  BASIN— STATION  NO.  20. 


SHENANGO  RIVER  AT  SHARON,  PENNA. 


DESCRIPTION  OF  STATION. 


This  station  was  established  on  August  1st.,  1909,  by  the  Carnegie 
Steel  Company  for  the  Water  Supply  Commission  of  Pennsylvania 
and  is  situated  about  fifty  feet  north  of  the  Chestnut  Street  bridge  in 
Sharon. 

The  channel  above  and  below  the  station  is  straight  for  500  feet. 
Both  banks  are  approximately  twelve  feet  above  the  river  bed  and 
overflow  during  extreme  high  water.  The  bed  is  composed  of  gravel 
and  dirt.  The  current  under  the  Chestnut  Street  bridge  is  very 
sluggish. 

Discharge  measurements  are  taken  at  numerous  points,  namely,  Mill 
Street  bridge,  State  Street  bridge,  Carnegie  plate  girder  bridge,  Upper 
Wheatland  bridge  and  at  two  wading  sections  below  the  gage.     At  the 
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Mill  Street  bridge  the  measurements  are  taken  from  the  upstream  side, 
the  initial  point  for  soundings  being  end  of  handrail,  right  side  (look- 
ing downstream).  At  the  State  Street  bridge  the  measurements  are 
taken  from  the  downstream  side,  the  initial  point  for  soundings  being 
the  top  of  the  left  abutment.  At  the  Carnegie  plate  girder  bridge,, 
which  is  two  miles  below  the  gage,  the  measurements  are  taken  from 
the  upstream,  side,  the  initial  point  for  soundings  being  top  of  right 
abwtment  (looking  down  stream).  At  the  Upper  Wheatland  bridge 
which  is  two  and  one-half  miles  below  the  gage,  measurements  are 
taken  from  the  downstream  side,  the  initial  point  for  soundings  being 
fact  of  left  abutment.  Wading  section  "A"  is  just  south  of  the  south- 
ern boundary  line  of  Sharon,  while  wading  section  "B"  is  at  South 
Main  street,  near  the  Atlantic  Refining  Company's  tanks. 

A  staff  gage  is  fastened  to  the  cribbing  on  the  right  bank  about 
fifty  feet  above  the  Chestnut  Street  bridge.  The  elevation  of  zero  is 
840.00  feet  above  sea  level.  Bench  mark  No.  1  is  U.  S.  G.  S.  bronze 
tablet  on  southeast  abutment  of  Chestnut  Street  bridge;  elevation 
855.92  feet  or  15.92  feet  above  gage  datum.  The  gage  is  read  twice 
daily  by  an  employee  of  the  Carnegie  Steel  Company. 

Owing  to  the  various  channel  conditions  at  the  above  bridges  the 
State  Street  bridge  has  been  considered  best  for  high  water  discharge 
measurements.  At  the  Mill  Street  bridge  the  section  is  slightly  in- 
fluenced by  the  pumping  station  of  the  North  Works,  which  returns 
their  pumpage  just  below  the  bridge,  so  that  when  the  plant  is  in 
operation  about  10  second-feet  pass  around  this  section.  At  the  Car- 
negie plate  girder  bridge  the  section  is  influenced  by  a  low  dam  during- 
low  water  but  is  considered  a  very  good  section  for  high  water  dis- 
charge measurements.  The  Wheatland  bridge  is  not  considered  good 
for  discharge  measurements  as  the  low  water  flow  at  this  section  is  in- 
fluenced by  an  eddy.  Above  a  six  foot  stage,  this  station  becomes  value- 
less on  account  of  the  water  overflowing  on  the  west  side  of  the  bridge, 
while  the  water  at  all  stages  passes  under  it  at  an  angle.  Discharge 
measurements  at  both  the  Carnegie  plate  girder  bridge  and  the  Wheat- 
land bridge  are  reduced  owing  to  the  fact  that  the  drainage  area  at  the 
gage  is  13  per  cent,  less  than  at  these  sections,  due  to  Big  and  Little 
Yankee  runs  entering  the  parent  stream  just  below  the  gage. 

Since  the  establishment  of  this  station  60  discharge  measurements 
have  been  made. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  SHENANGO  RIVER,  AT  SHARON, 

MERCER  COUNTY. 

(Drainage  area  605  square  miles.) 


MONTH. 


al909. 

August,    

September,     

October 


1910. 

January 

February 

March,  

April,    

May 

June 

July 

August,   

September, 

October 

November 

December , 

The  year 


1911. 


January,  .. 
February,  . 
March,  .... 

April 

May,    

June. 

July 

August,  ... 
September, 
October,   .. 
November, 
December,  . 


The   year, 


a  River  frozen  Oct.  80  to  Dec.  80, 1909, 


Discharge  hi  Second-feet. 

i 

Ban-off. 

i 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 
mile. 

Depth  in 
inches. 

75 

87 

48 

0.080 

0.092 

68 

27 

86 

0.057 

0.064 

46 

27 

34 

0.056 

0.066- 

2740 

75 

9vv 

1.305 

1.608- 

5240 

298 

889 

1.469 

1.530 

18600 

204 

8080 

5.090 

5.868 

2630 

188 

547 

0.904 

1.008- 

2280 

164 

612 

1.012 

1.166 

792 

87 

274 

0.453 

0.606 

188 

37 

60 

0.099 

0.111 

1                  CT 

26 

1                 29 

0.049 

0.067 

!                810 

20 

I                 m 

0.144 

0.160 

678 

46 

1                190 

0.318 

0.361 

1840 

218 

742 

1.226 

1.368- 

5840 

248 

886 

1.465 

1.689 

18600 

20 

687 

1.185 

16.433 

=  X===S=  = 

====== 

====== 

stBSBsrat 

7491 

294 

2441 

4.085 

4.662- 

8670 

448 

1283 

2.120 

2.208 

1               1828 

843 

653 

1.079 

1             1.244 

2422 

612 

1064 

1.759 

1.968 

990 

27 

I                818 

1            0.526 

0.607 

1122 

27 

132 

0.218 

0.248 

204 

25 

57 

0.094 

0.108 

2790 

28 

206 

1             0.841 

0.398 

i             12908 

143 

1401 

2.815 

2.583 

1               5643 

856 

1658 

2.575 

2.969 

>               2669 

278 

!               1041 

1.721 

1.920 

4248 

883 

1395 

i 

2.806 

2.669 

'             12908 

1 

25 

962 

1.591 

21.55 

789 


NESHANNOCK  CREEK. 


DESCRIPTION  OF  BASIN. 

Neshannock  creek,  the  largest  tributary  of  the  Shenango  river 
drains  approximately  245  square  miles  in  Mercer  and  Lawrence 
counties.  Rising  in  and  passing  through  numerous  extensive  swamp 
areas,  in  the  central  and  eastern  part  of  Mercer  county,  its  two 
branches,  Otter  and  Mill  creeks,  join  near  Mercer  borough,  and  the 
main  stream  then  follows  a  general  southerly  direction  for  about 
23  miles  to  its  mouth  at  New  Castle,  Lawrence  county,  the  general 
outline  of  the  watershed  being  pear  shaped.  The  upper  sections 
of  this  stream  in  Mercer  county  flow  through  a  deforested,  rolling 
country,  in  which  farming  and  some  bituminous  coal  mining  is 
carried  on.  The  stream  is  sluggish  in  its  upper  portions,  and  the 
basin  is  covered  to  a  great  depth  by  deposits  of  glacial  drift,  but 
upon  entering  Lawrence  county,  it  becomes  a  rapid  stream,  with 
numerous  falls,  flowing  through  a  narrow  gorge  with  high  steep 
walls  of  sandstone.  From  Hope  Mills,  Mercer  connty  (elevation 
1107')  to  New  Castle  (elevation  799')  a  distance  of  20  miles,  the 
rate  of  fall  is  about  15  feet  per  mile.  'The  chief  tributaries  are 
Otter,  Mill  and  Little  Neshannock  creeks.  Numerous  (boroughs,  farm- 
ing and  mining,  villages  lie  in  this  basin,  but  the  stream  is  not 
used  for  domestic  water  supply,  and,  to  a  limited  extent,  for  in- 
dustrial pui-poses,  by  plants  in  the  vicinity  of  its  mouth. 

The  mean  annual  precipitation  over  this  watershed  is  from  35  to 
45  inches. 

The  discharge  has  been  measured  since  August  9,  1909,  at  New 
Castle,  Pa.,  near  the  mouth. 


OHIO  BASIN— STATION   NO.   21. 


NESHANNOCK  CREEK  AT  NEW  CASTLE,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Carnegie  Steel  Company,  in 
co-operation  with  the  Water  Supply  Commission  of  Pennsylvania,  on 
August  9,  1909,  and  is  locatd  at  the  Jefferson  Street  Bridge,  New 
Castle,  Penn'a.  , 


790 

The  channel  is  straight  for  one-fourth  mile  above  and  for  300  yards 
below  the  station,  but  immediately  at  the  station  the  creek  makes 
a  thirty  degree  bend  to  the  right.  Both  banks  are  high,  but  over- 
flow during  extreme  high  water.  The  bed  of  the  stream  consists  of 
8  tones,  mud  and  slime  and  is  not  permanent.  During  extreme  high 
floods  in  Shenango  river,  water  may  be  backed  up  to  near  Jefferson 
Street  bridge,  but  this  occurs  very  seldom. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  Jefferson  Street  bridge  and  by  wading  either  above  or  below  the 
bridge  The  initial  point  for  soundings  is  the  face  of  the  left 
abutment,  on  the  downstream  side  of  the  bridge. 

A  staff  gage,  known  as  No.  2  of  the  three  gages  established  by 
the  Carnegie  Steel  Company,  is  fastened  to  a  retaining  wall  on  the 
left  side  of  the  creek,  just  below  the  left  bridge  abutment.  The 
elevation  of  zero  is  arbitrary  datum.  Bench  mark  No.  1  is  a  cross 
on  the  bridge  wall  at  the  left  side  of  the  bridge;  elevation  6.82  feet 
above  gage  datum.  The  gage  is  read  twice  daily  by  D.  B.  Woolcock, 
Civil  Engineer  of  the  Carnegie  Steel  Company. 

Since  the  establishment  of  this  station  12  discharge  measure- 
ments have  been  made. 


DISCHARGE   MEASUREMENTS  OF    NESHANNOCK     CREEK,     AT     NEW 

CASTLE,  LAWRENCE  COUNTY,  PENNA. 

(Drainage  area  240  square  miles.) 


No.      Date. 


Hydrograpber. 


1909. 


1  Aug.    IS, 

2  Aug.    17, 
8     Sept.   14, 

1910. 


Woods.   .. 
do. 
do. 


4     Dec.     SI,     Woolcock, 


1911. 

6  Jan.  lu, 
0  Jan.  14, 

7  Feb.  4, 

8  Feb.  11, 

9  April  27, 

10  April  28, 

11  July  18, 

1912. 

12  Oct.       8, 


do. 
do. 
do. 
do. 
do. 
do. 
L  an  gen  helm, 


Boehringer, 


*Gage   No.    1. 
tGage    No.    2. 
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JQ 
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S 

Remarks. 


Ft. 

Feet. 

Sq.   ft. 

per 

S43v  m 

Feet. 

See.  ft. 

38 

53 

0.76 

•1.50 

40 

No.   8  Gage=0.90 

38 

51 

1.10 

1.70 

54 

No.   2  Gage-1.13 

38 

54 

1.55 

1.80 

72 

No.    2  Gage=1.20 

108 

473 

3.57 

t4.68 

1690 

Bloflb  lee  running. 
Not  accurate. 

96 

257 

2.08 

2.54 

584 

118 

691 

6.50 

6.27 

4592 

103 

386 

8.80 

3.79 

1470 

83 

169 

1.22 

1.81 

200 

92 

229 

1.91 

2.34 

437 

92 

222 

1.77 

2.27 

894 

47 

33 

1.03 

1.02 

34 

Wading   msmt. 

70 

138 

0.57 

1.82 

78 

0.6  msmt. 
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2SHAN* 

JOCK  CI 

&EEK, 

AT     NEW     CASTLE, 

] 

LAWRENCE^  COUNTY, 

FROM  AUGUST  9,  1909. 
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Feet. 

Sec. -ft. 

Itet. 

Sec. -ft. 

Feet.    , 

Sec.-ft. 

1 

Feet.    1  Sec.-ft. 

Feet.   ' 

Sec.-ft. 

0.70 

10 

.80 

415 

.80 

1480 

.30          3200 

.80 

5350 

.80 

25 

.40 

400 

.90 

1580 

.40           3425 

.90 

5490 

.90 

86 

.60 

510 

4.00 

1680 

.50           3560 

7.00 

5630 

1.00 

45 

.80 

506 

.10' 

1780 

.60,          8895 

.10 

5770 

.10 

58 

.70 

625 

.20 

1885 

.70          3830 

.20 

5910 

.20 

73 

.80            686 

.30, 

2000 

.80          8966 

.80 

6050 

.30 

90 

.901           750 

.40 

2115 

.90,          4100 

.40 

6190 

.40 

110 

8.00            815 

.50 

2230 

6.00.         4235 
.10'         4370 

.50 

6335 

.50 

180 

.10|           885 

.00 

2355 

.00' 

6480 

.00 

155 

.20            960 

.70 

2485 

.20           4510 

.70 

6025 

.70 

186 

.30 

1085 

.80 

2615 

.30           4650 

.80; 

6770 

.80 

21B 

.40 

1115 

.90 

2750 

.40           4790 

.90 

6916 

.90 

250 

.50 

1200. 

5.00 

2885 

.50           4960 

8.00 

7060 

2.00 

285 

.80 

1290 

.10 

3020 

.60           5070 

.101 

7205 

.10 

325 

.70 

1385 

.20 

3155 

.70           5210    1 

.w: 

7350 

.20 

870 

i                                      1 

i 

DAILY  MEAN  GAGE  HEIGHTS  AND    DISCHARGES     OF     NESHANNOCK 
CREEK,  AT  NEW  CASTLE,  LAWRENCE  COUNTY,  PENNA 


AUG. 


1. 
2. 
8. 
4. 
6, 

8, 
7. 
8, 

». 
10, 

U, 
12. 
18, 
M. 
15, 

1«. 

17, 

IS. 
19. 
20. 

21. 
22, 

28. 
24, 

26. 

26 
27, 
28. 
20, 

30, 
81. 


1909. 
Day. 


G  H  i  Din. 


0.90 
0.96 

0.99 
0.96 
0.96 
0.96 
1.08 

1.10! 

1.14, 

1.08 
1.08, 
0.98 

0.99 
1.01 
0.95 
1.00 
1.00 

1.00, 
1.08, 
0.97 
1.08, 
0.99 
1.07 


35 
40 

37 
40 
48 
40 
55 

58 
64 
55 
65 

41 

44 

46 
40 
45 
45 

48 
55 
42 
53 
44 
64 


SEPT. 


OCT. 


NOV. 


DEO. 


G  H  I  Die.  '  G  H    Die.    G  H    Die.    G  H  ;  Die. 


0.961 
0.96! 
0.98, 
1.00, 

i.io; 

1.00 
0.97 
1.04 
0.86 
1.04 

1.08 
1.12, 
0.86 
0.93 
1.06, 

0.92 
1.041 
l.OOj 
1.07i 
0.88 

1.01 
0.84 
1.02 
0.92 
1.06 

0.98 
0.85 
1.02 
0.98 
1.04 


41 
411 

43 

45, 

68, 

53 

42 

50> 

31 

50< 

55! 

811 
38 
68 

87' 
50j 

46 
541 

38 


431 
SO, 

48, 
431 
60, 


1.08, 

1.11 

1.06| 

0.88 

1.18 

1.00 
0.92. 
l.Ol! 
0.98 
1.08 

O.8O1 
1.03, 
1.04. 
1.02 
1.04 

1.04 

0.961 

0.96 

1.01, 

1.031 


46;  0.98| 

29  1.07, 

48,  1.11 

371  1.10 

53!  l.lftj 


1.11 
1.18 
1.06 
1.06 
1.08 
1.04 


49 

60 
63 
83 
68 

46 
87 
46 
48 
66 

25 
49 
60 
48 
60 

50 
40 
41 
46 
19 

48 
64 
60 
68 

70 

61, 
68 

», 
55 

50 


0.87, 
1.161 
1.001 
1.01, 
1.02  J 

1.18' 
0.97 
0.981 
1.09 

1.15; 

1.07, 
0.98i 
1.05; 
1.08, 
1.01 

1.15 
1.20, 
1.22| 
1.84' 
1.05 

1 

l.lOi 
1.10, 
1.25 


82, 
67 

45l 

461 

48! 

6I1 
42 
43| 

66; 

64 

43 
62 
66 
46 

68 
78 
76 
98 
62 

58 

56, 
82 


1.28 

87 

1.28 

87 

1.16 

66 

1.10 

58 

1.01 

46 

1.10 

68 

1.00 

45 

1.05' 
0.991 
1.18 
1.16 
1.16 

0.86 
1.14 
1.08! 
0.991 
0.94 

1.10' 
0.941 
1.18' 
n.70l 
1.30i 

1.411 
1.80! 
1.04 1 
1.02 
LOO', 

l.oe 

0.94 
0.96 
1.10 
1.10 

I.02' 
1.001 
1.09 
1.201 
1.04 1 
1.071 


62 
44 

70 
66 
67 

80 
64 
56 
44 

89 

68 

89 

67 

186 

102 

112 
90 
60 
48 
46 

68 
39 
41 
68 

58 

48 
46 

57 
78 
50 
54 


♦Maximum  1.92  feet  at  5  p.  m.— 257  gee.  ft. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  NESHANNOCK  CREEK,  AT  NEW 

CASTLE,  LAWRENCE  COUNTY. 

(Drainage  area  240  square  miles.) 


Discharge  in  Second-feet. 


MONTH. 


Maximum. 


Minimum.      Mean. 


A 


Ban-off. 


Second-feet 

per  aquare 

mile. 


1900. 

September 

October,    

November,    

December,     


63 

96 

257 


29 

25 
82 
80 


60 
59 
01 


0.188 
0.208 
0.246 
0.254 


Depth  in 
inches. 


0.210 
0.240 
0.275 
0. 


1910. 

January 

February,   

March 

April 

May.    

June 

July 

August 

September 

October 

November,    

December,     

The  year 


4960, 

5640 

7408 

3818 

625 

470 

197 

60 

2000 

1480 

860 

5878 


61 

185 

140 

108 

88 

87 

89 

21 

28 

62 

128 

126 


714 
755 
1490 
402 
190 
140 

*>! 

40 

209 
238 
878 
586 


2.9^5 

3.430 

8.146 

3.277 

6.206 

7.157 

1.675 

1.881 

0.792 

0.918 

0.688 

0.651 

0.838 

0.184 

0.167 

0.19S 

0.871 

0.972 

0.971 

1.119 

1.554 

1.733 

2.442 

2.615 

7408 


January,  _ 
February, 
March,    ... 

April 

May,    

June    

July.'  

August,     . 
September, 
October,    . 
November, 
December, 


1911. 


434 


1.810 


24.ni 


4380 


2550, 

2230 

12701 

298 

87 

1660 

•7960 

•24000 


The   year, 


8610 


•24000 


250 

400 

229 

852 

61 

48 

21 

24 

25 

257 

884 

286 


1242 

1016 

725 

968 

242 

118 

42 

164! 

761 

1647' 


6.176 


4. 
8.021 
8.992 
1.008 
.492 
.176 


6. 

4.408 

2.483 

4.454 
1.162 


1006 


8.171 i 
6.446 
8.463* 
4.1881 


.787 
3.598 
7.432 
8.858 
4. 


21 


721' 


8.004 


40. 


•Estimated. 
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MAHONING  KIVER. 


DESCRIPTION  OP  BASIN. 

The  Mahoning  river,  the  largest  tributary  of  the  Beaver  river, 
draining  an  area  of  approximately  1062  square  miles,  rises  in  Colum- 
biana and  Stark  counties,  Ohio,  and  flows  in  a  northeast  direction 
a  considerable  distance  to  north  of  Warren,  Trumbull  Co.,  Ohio, 
where  the  river  turns  and  flows  southeast,  crossing  the  Pennsylvania- 
Ohio  State  Line  into  Lawrence  County,  Pa.,  at  a  point  about  7  miles 
south  of  the  northwest  corner  of  Lawrence  county.  From  this  point 
the  river  continues  in  a  general  southeasterly  direction  for  a  dis- 
tance of  approximately  10£  miles  to  its  confluence  with  the  Shenango 
river,  about  3  miles  below  New  Castle,  Pa.,  to  form  the  Beaver 
river.  The  Mahoning  river  in  its  last  30  miles  has  a  moderate  fall  of 
about  3  feet  per  mile,  and  carries  a  considerable  volume  of  water. 
The  average  width  of  the  river  in  Pennsylvania  is  300  feet,  the  valley 
being  skirted  by  low  hills,  the  stream  flowing  between  low,  culti- 
vated meadows  and  bottom  lands.  The  watershed  is  well  populated, 
the  largest  towns  in  Ohio  being  Warren,  Girard  and  Youngstown, 
while  Mahoningtown  is  the  largest  town  in  Pennsylvania.  In  Ohio 
there  is  considerable  waterpower  developed  on  this  stream,  but  little 
or  none  in  Pennsylvania.  It  is  proposed  by  the  Lake  Erie  and  Ohio 
River  Ship  Canal  to  slack  water  up  the  river  to  Niles,  Ohio,  ap- 
proximately 28  miles  above  its  mouth. 

The  mean  annual  precipitation  over  this  watershed  is  approximate- 
ly between  35  and  40  inches. 

The  discharge  of  this  river  was  measured  at  Youngstown,  Ohio, 
from  May  23,  1903,  to  July  23,  1906. 
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MAHONING  RIVEK  AT  YOUNGSTOWN,  OHIO. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  May  23,  1903,  by  the  United 
States  Geological  Survey,  and  was  maintained  and  operated  by  that 
Department  until  July  23,  1906,  when  it  was  discontinued.  It  was 
located  about  2  miles  below  Youngstown,  Ohio,  at  the  single  span, 
highway  bridge,  near  the  plant  of  the  Hazleton  Steel  Company. 
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The  channel  is  straight  for  2,000  feet  above,  and  1,000  feet  below  the 
station,  and  is  200  feet  wide  between  abutments.  Both  banks  are 
high  and  overflow  only  during  extreme  high  water.  The  section  is 
fairly  regular  and  the  bed  is  composed  of  gravel  and  small  boulders, 
and  is  permanent. 

Discharge  measurements  were  made  from  the  upstream  side  of  the 
bridge;  the  initial  point  for  soundings  being  the  face  of  the  parapet 
wall  of  the  east  abutment,  upstream  side. 

A  vertical  staff  gage  was  driven  in  the  river  bed  15  feet  from  the 
east  abutment,  and  was  used  until  Sept.  23,  1903,  when  a  chain  gage 
was  installed  on  the  bridge.  The  length  of  chain  from  the  bottom  of 
weight  to  marker  was  25.36  ft.  The  elevation  of  zero  was  arbitrary 
datum.  Bench  mark  No.  1  was  the  top  of  the  copper  plate  in  the 
face  of  the  east  abutment  near  the  upstream  corner;  elevation  9.37 
feet  above  gage  datum.  Bench  mark  No.  2  was  northwest  corner  of 
bridge  seat  of  west  abutment;  elevation  17.12  feet  above  gage  datum. 
Bench  mark  No.  3  was  a  cut  in  end  stone  of  second  tier  from 
top  of  north  wing  wall  of  west  abutment ;  elevation  21.34  feet  above 
gage  datum.  Bench  mark  No.  4  was  a  cut  in  top  handrail  at  a 
point  35  feet  from  east  abutment  on  upstream  side;  elevation  25.88 
feet  above  gage  datum. 

During  the  operation  of  this  station,  22  discharge  measurements 
were  made. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical Survey. 


DISCHARGE  MEASUREMENTS   OF    MAHONING     RIVER. 

TOWN,  OHIO. 

(Drainage  area  958  square  miles.) 


AT     YOUNGS- 


No.      Date. 


Hydrographer. 


• 

c 
o 

5» 

• 

T5 

• 

•a 

• 

i 

o 
■3 

*5 

■o 

o 

a 

s 

& 

OS 

O 

i 

Ramarka. 


1MB. 

1  Mar.  9, 

2  July  16, 
8  I  Aug.  7, 

4  >  Sept.  23, 

5  Oct.  27, 

6  Nov.  24, 

7  Dec.  16, 

1904. 

8  Jan.  27, 

9  Mar.  8, 

10  April  10, 

11  May  18, 

12  July  26, 
18     Aug.  24, 

14  Sept.  15, 

15  Not.  8, 


Johnson, 
Pratt.  .. 
Murphy, 
Pratt, 

do 

do 

do 


Pratt, 
do 
do 
do 
do 
do 
do 
do 


Ft.  i 

Feet.  Sq.  ft.   per    Feet,  jaec.-ft. 

BQC. 


, 

1 

■••■•••••••••••• 

1 
162 

664 

2.16 

192 

1,624 

4.50 

152 

503 

1.38 

144 

398 

0.56 

150 

861 

0.45 

156 

437 

1.04 

135 

335 

0.21 

153 

860 

0.30 

10.80 

.to 

.62 

.77 

1.10, 

l.OOJ 

i 

2.60 
7.80, 
1.861 
1.07, 
O.SOi 
1.35 
0.65' 
0.74 
I 


14,09- 
161 
21f? 
140 
167 
295 
202 


1,413 
7,322 
694 
219 
164 
455 
M 
103 
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DISCHARGE    MEASUREMENTS    OF    MAHONING    RIVER,    AT    YOUNGS- 
TOWN,  OHIO. 

(Drainage  area9o8  square  miles.) 


No. 


Date. 


Hydrographer. 


a 

t» 

o 

*A 

7 

"3 

8 

o 

% 

Xi 

o 

s 

*» 

0 

■a 

4 

a 

10 
17 
IS 
19 
20 


1905 

Jan.    18,  I  Pratt,  .. 
May    28,  '  Brennan, 


June    22, 
Oct.      6, 
Nov.     8, 
1        1906 

21  I  Mar.      7, 

22  May     14, 


Olapp, 

Pratt, 

do. 


Kriegsman, 
do. 


Feet.  Sq.  ft. 


76: 
1661 
160 
158 
158' 

ieo 

168 


119 
889 
602 
4821 
443; 
I 
655, 
891 


Pt. 
per 
sec. 
0.96 
0.71 
1.86 
.96 
.76 


Feet. 

1.41 
1.09, 
2.25 
1.51, 
1.40 


Remarks. 


2.18     2.67 
0.76     1.19 


sec. -ft. 

422 

276 

1,116 

465 

882 

1.480 
298 


lee    gorge    below. 


DISCHARGE  TABLE  FOR  MAHONING  RIVER,  AT  YOUNGSTOWN,  OHIO, 

FROM  MAY  23,  1903,  TO  DEC.  31,  1904. 


4 

• 

a 

• 

• 

• 

s 

£        1 

XI 
* 

• 

1           c 

•a 

m 

9 

xi 

• 
CP 

S 

1 

2 

| 

"3 

£1 

>     S 

"3 

Xi 

OS 

1 

5 

Xi 

age 

* 

* 
09 

,    1 

* 

08 

Xi 

e 
m 

w 

ttf 

CO 

•S 

s 

00 

* 
2.        i 

1 

O 

a 

© 

'         Q 

© 

1     _   M             

5 

1 

© 

•    ! 

Q 

Feet* 

8ec.-ft. 

Feet. 

\  Sec-ft. 

|  8ee.-ft. 

Feet. 

8ec-ft. 

Feet. 

Sec-ft. 

.50 

8 

.60 

|           570 

.70 

1        1800 

.60 

8070 

9.00 

10120 

.60 

52 

.70 

630 

.80 

,         1870 

.80 

8810 

.50 

11170 

.70 

98 

.80 

1           690 

.90 

1450 

5.00 

8560 

10.00 

12240 

.80 

146  1 

.90 
2.00 

|           750 

8.00 

1         1580 

.50 

4200 

.50 

18400 

.90 

195 

810 

.20 

1690 

6.00 

4870 

11.00 

14600 

1.00 

245 

.10 

880 

.40 

1850 

.50 

5620 

.50 

15800 

.10 

295 

.20 

>           950 

.60 

|         2010 

7.00 

6420 

12.00 

17000 

•20 

846 

.80 

1020 

.80 

i         2190 

.50 

7270 

18.00 

19400 

.80 

895 

.40 

,          1090 

4.00 

2890 

8.00 

8140 

14.00 

21800 

.40 

450 

.50 

1         1160 

.20 

1         2610 

.50 

9100 

15.00 

24200 

.50 

510 

.60 

1          1280 

.40 

I         2880 

l 

1 

NOTE.— The  foregoing  table  Is  applicable  only  for  open  channel  conditions.  It  Is  based 
upon  15  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between  gage 
heights  0.9  foot  and  2.0  feet.  The  table  has  been  extended  beyond  these  limits.  The  curve 
is  very  unsatisfactory  below  0.9  foot  gage  height.  This  is  probably  due  to  the  dam  below 
this  station;  at  low  stages  the  water  may  even  fall  below  the  crest  of  the  dam.  Above 
gage  height  10.4  feet  the  rating  curve  is  a  tangent,  the  difference  being  240  per  tenth. 
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DISCHARGE  TABLE  FOR  MAHONING  RIVER,  AT  YOUNGSTOWN,  OHIO, 

FOR  1905  AND  1906. 


• 

• 

• 

• 

■■gs-s-j 

• 

4* 

4* 

*a 

4* 

♦* 

A 

X! 

<C 

S3 

A 

to 
• 

• 

to 

to 

• 

3 

4> 

• 

to 

to 

i 

to 
"5 

• 

A 

08 

A 

M 
AS 

A 

-3 

X! 

<3 

« 

A 

« 

■8 

O 

A 

« 

.3 

CD 

xs 

* 

<8 

8 

to 

to 

CO 

to 

CO 

QU 

to 
«s 

© 

5 

O 

-* 

5 

O 

5 

O 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Faet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.70 

118 

.80 

719 

.90 

1575 

.20 

5180 

4.00, 

2810 

.80 

151 

.90 

I            790 

3.00 

1680 

.40 

5890 

.20 

2810 

.90 

195 

2.00 

I            863 

.10] 

1745 

.69 

5650 

.40, 

9090 

1.00 

244 

.Id 

1        '    938 

.20, 

1880 

.80 

5910 

.60' 

8250 

.10 

,           298 

.20 

1          1014 

.30 

1920 

7.00 

6180 

.80 

S470 

.20 

860 

.90 

1          1091 

.40, 

2010 

8.00 

7580 

5.00 

8090 

.80 

406 

.40 

1          1170 

•w! 

2110. 

9.00 

9060 

.20, 

8010 

.40 

404 

.50 

1          1250 

.60, 

2210 

10.00 

10600 

.40 

4160 

.50 

524 

.60 

l          1830 

.70' 

2810 

11.00 

12200 

.69 

4380 

.00 

'            588 

.70 

1410 

.80 

2410 

12.00 

13900 

.80, 

4680 

.70 

'           651 

.80 

1490 

.90! 

1 

2510 

6.00 

4030 

NOTE.— The  above  table  Is  applicable  only  for  open  channel  conditions.  It  is  based  on  23 
discharge  measurements  made  during  1903-1906.  It  is  fairly  well  defined  between  gage  heights 
0.9  toot  and  2.5  feet.  The  table  beyond  these  limits  is  based  on  1  measurement  at  7.8  and  l 
at  10.8  feet,  the  latter  being  recomputed  by  the  use  of  low  water  soundings.  Below  0.9  foot 
the  curve  is  very  unsatisfactory,  probably  owing  to  the  influence  of  the  dam  below,  as  at  low 
stages  the  water  may  fall  below  the  crest. 
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DAILY    MEAN    GAGE    HEIGHTS    AND    DISCHARGES     OP    MAHONING 

RIVER  AT   YOUNGSTOWN,   OHIO. 


1006. 
Day. 


1, 

2, 

8, 

4, 

5, 

6, 

7, 

8, 

9, 

10. 

11. 

12, 

18, 

14, 

16. 

1», 

17. 

18, 

10, 

20, 

21, 

22, 

28, 

24, 

26, 

26, 

27, 

28, 

29, 

80, 

81, 


JAN. 


FEB. 


MAR. 


APR. 


G  H 


1.70 
1.55 

1.70! 

4.35, 

6.551 

8.40 

2.06 

1.901 

1.60 

1.45, 

1.25 

1.25 

1.15 

1.05 

1.10 

1.70 

2.05 

2.40 

2.95 

8.15 

3.66 

3.40 

8.15 

8.80 

2.50 

2.00 

1.70, 

1.55 

1.45 

1.80 

1.25 


DIs.    G  H    Die.    G  H    Dig.    G  H    DIs. 


651 

1.85 

486 

1.80 

719 

555 

1.15 

823 

4.80 

3470 

651 

1.20 

860 

4.20 

2810 

2980 

1.10 

296 

4.50 

3140 

4380: 

1.05, 

270 

4.80 

3470 

2010 

1.00 

244 

4.20 

2810 

900 

.95 

220 

3.50 

2110 

790 

1.00 

244 

2.40 

1170 

686 

.90 

195 

2.35 

1130 

494 

.80 

161 

2.00 

863 

878 

.76 

182 

1.65 

755 

878 

.70 

113 

1.86 

486 

828 

.80 

161 

1.75 

686 

270 

.86 

178 

1.70 

651 

296 

1.20 

360 

1.70 

661 

651 

1.40 

464 

1.60 

686 

900 

1.85 

435 

1.46 

494 

1170 

1.80 

406 

1.40 

464 

1620 

1.20 

350 

1.55 

555 

1790 

1.15 

823 

1.86 

436 

2260 

1.50 

524 

1.30 

406 

2010 

2.10 

938 

1.45 

494 

1790 

2.50 

1260 

1.35 

435 

2410 

2.46 

1210 

1.50 

524 

1260 

2.66 

1870 

1.66 

618 

863 

2.00 

863 

1.70 

651 

651 

1.75 

686 

9.20 

9380 

655 

1.46 

494 

11.65 

13100 

494. 

11.40 

12900 

406. 

i 

8.80 

8030 

878! 

6.45 

6500 

5.66 

8.76 

2.66 

2.20 

1.85, 

2.20 

2.10 

2.25 

2.40 

8.16 

4.85 

8.36 

2.85 

2.35 

2.20 

2.15 

2.06 

1.90 

1.80 

1.70 

1.66 

1.60 

1.80 

1.80 

1.26 

1.20 

1.20 

1.15 

1.20 

1.10 


4880 

2360 

1870 

1010 

766 

1010 

938 

1060 

1170 

1790 

2980 

I960 

1630 

1130 

1010 

976 

900 

790 

719 

661 

618 

624 

406 

406 

878 

850 

850 

823 

860 

296 


MAY. 


JUKE. 


JULY. 


G  H  !  DIs.    GH    Dli.    QH    Ws 


1.00  244  0.80  15ll    0.86      178 

.95  220,  .80  161       .80      161 

.90  196'  .75  182       .76      132 

.95  220  .86  178       .70      113 

8.75  2360  .70  118       .86      173 

8.95  2660  .70  113       .80      151 

8.70  2810  .76  182       .75      182 

8.20  1880  .70  113       .75      182 

2.06  900  1.00  244       .70      113 

1.90  790  .90  196       .80      151 

1.66  618,  .96  220       .90      196 

1.45  494  .90  195     1.10      296 

1.40  464  .90  196     1.20      350 

1.15  323  .85  178     1.40      464 

1.20  850.  1.00  244     1.45      494 

1.10  296  .95  220     1.25       378 

1.10  296  .80  151     1.15      323 

1.05  270  .76  132     1.06      270 
1.00  244  .80  151      1.00       244 

1.06  270  .96  220       .95       220 
1.00  244  .85  173       .95       220 

.96  220  .86  178        .90       196 

.95  220  .80  161     0.85       173 

.90  196  .80  161 

.86  178  .75,  182 

.80  151  .75  182 

.70  113  .80,  151 

.70  118;  .85'  173 

.75  182|  .90  196 

.80  161  .85,  178 

.75  182, :„' ; 

i 


No  Ice  conditions  at  this  station.    Station  discontinued  July  28,  1906. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  MAHONING  RIVER,  AT  YOUNGS- 
TOWN  OHIO. 

(Drainage  area  958  square  miles.) 


Discharge  In  Second-feet. 


Run-off. 


MONTH. 


Second-feet 

Maximum. '  Minimum.      Mean.       per  square    Depth  in 
I  <  mile.  inches. 


1908. 

June 

July 

August,      

September,    

October,    

November,    

December 


•1904  : 

March,    ' 

April.    _l 

May : i 

June,   

July 

August,   - i 

September _. 

October i 

November. 

December, ; 


600 

960 

8140; 

1660 
1126 ' 

2010 

846. 


12700 
19400 
12470 
16560 

1230 
985 
186 
161 
146 

1690' 


52| 

I 
1 

260 

.261 

.291 

81 

2911 

.804 

.860 

0 

864 

.891 

1.08 

0, 

822! 

AAA 

.886 

.875 

4 

280 ! 

.260 

.288 

8: 

882 

.847 

.887 

98| 

1 
I 

284. 

i 

.296 

.341 

1 
510' 

4726 

4.98 

5.68 

S451 

2616 1 

2.78 

8.06 

246 

1969 

2.04 

2.86 

62. 

1686> 

1.76 

1.96 

52 

810 

.824 

.874 

84 

286 

.246 

.284 

1 

70 

.078 

.081 

0 

471 

.049 

.066 

8 

80 

.088 

.098 

0 

22B> 

.288 

.274 

1906. 

January 

February,   

March,    

April 

May 

June 

July, 

t  August,    

September,   

October.    

November,    

December,   


1490 
1675 
18060 
4160 
4270 
5660 
8180 
4270 
8470 
1702 
6260 
6320 


136 

406 

.424 

.489 

80 

810 

.824 

.837 

524, 

8810, 

3.46 

S.uv 

2861  • 

764 

.787 

.878 

51 

780 

.814 

.988 

196 

1518 

1.58 

1.23 

182 

1861 

1.41 

1.68 

80 

1009 

1.06 

1.21 

80 

769 

.792 

»Wf 

132 

506 

.628 

.609 

296 

822 

.866 

.967 

296 

1464 

1.68 

1.76 

U90C. 

January 

February , 

March,    

April,  

May,    

June,    I 

July,   1-28,   1 


4380 

270 

1120 

1.17 

1.85 

1370 

118 

463 

.483; 

.50 

18100 

406 

2560 

2.67 

8.06 

4880 

296 

1080 

1.13 

1.26 

2660 

118 

662 

.676 

.66 

244 

118 

167 

.174 

.19 

494 

118, 

228 

.238, 

.20 

t  Discharge  Interpolated  for  missing  gage  heights 

•Ice  conditions,  with  gorge,  January  and  February. 

tValues  are  rated  as  follows:  January  to  May,  good;  June  to  July,  fair. 
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CHEAT  RIVER. 


DESCRIPTION  OP  BASIN. 

The  Cheat  river,  or  its  uppermost  branch,  the  Shavers  Fork, 
rises  in  the  northern  part  of  Pocahontas  county,  W.  Va.,  and  flows 
in  a  general  northwesterly  direction  to  its  mouth  in  the  Mononga- 
hela  river,  at  Point  Marion,  Fayette  Co.,  Pa.,  about  90  miles  below 
Pittsburgh,  Pa.,  a  distance  of  approximately  157  miles,  4  miles  of 
which  is  in  Pennsylvania.  It  drains  an  area  of  approximately  1427 
square  miles,  of  which  98  lies  in  Pennsylvania.  The  source  is  in  the 
point  of  coalescence  of  Back  Allegheny  Mountain  and  Cheat  Moun- 
tain, at  elevation  of  approximately  4500  feet,  from  which  it  falls  to 
elevation  780  feet  at  its  mouth,  the  total  fall  being  3720  feet,  or 
at  the  rate  of  23.6  feet  per  mile.  The  river  proper,  which  is  formed 
by  the  junction  of  Shavers  Fork  and  Dry  Fork,  at.  Parsons,  W.  Va., 
is  at  elevation  1625  feet,  and  has  a  fall  of  approximately  11  feet  per 
mile  to  its  mouth,  a  distance  of  about  78  miles.  The  drainage  basin 
of  Shavers  Fork  is  very  long  and  narrow,  while  that  of  Dry  Fork  is 
notably  fan-shaped.  The  headwaters  of  this  river  lie  in  a  rough, 
mountainous  region,  many  of  the  valleys  being  in  deep  gorges, 
with  swiftly  flowing  mountain  streams.  The  Cheat  river,  from  the 
source  of  Shavers  Fork  for  half  its  length,  lies  in  a  narrow,  steep- 
sided  and  uncultivated  gorge,  with  the  mountain  slopes  heavily  tim- 
bered. Above  Parsons,  W.  Va.,  for  a  distance  of  a  few  miles,  the 
valley  opens  out  with  the  stream  flowing  through  low  bottom  land  or 
flood  plains.  Below  this  point  for  a  distance  of  9  miles  it  passes 
through  a  steep-sided,  broad  valley,  with  cultivated  and  unusually 
level  bottoms,  the  course  of  the  stream  being  very  tortuous.  From 
this  point  to  Mont  Chateau,  W.  Va.,  there  are  numerous  small 
patches  of  cultivated  bottom  land,  while  below  this  point  the  river 
then  enters  Pennsylvania  through  another  gorge,  which  extends  to 
its  mouth. 

Owing  to  the  fact  that  the  basin  of  this  stream  is  long  and  nar- 
row, being  100  miles  in  length  by  about  14  miles  in  width,  together 
with  other  topographical  features,  conducive  to  the  same  result,  the 
Cheat  river  has  a  rapidly  fluctuating  discharge,  rising  quickly  in 
great  floods,  and  reducing  rapidly  thereafter. 

Approximately  three-quarters  of  the  entire  drainage  arsa  is  reported 
to  be  forest  covered  and  coal  is  mined  over  a  large  portion  of  this 
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watershed.  There  are  very  few  towns  of  importance  in  this  drainage 
basin,  the  largest  being  ftowlesburg  and  Parsons,  W,  Va.,  and  Point 
Marion,  Pa.,  which  latter  community  uses  this  stream  as  a  source 
of  domestic  water  supply. 

The  mean  annual  precipitation  over  this  watershed  is  from  ap- 
proximately 40  to  45  inches. 

The  discharge  has  been  measured  since  July,  1899,  at  Ice's  Ferry, 
near  Morgantown,  W.  Va. 


OHIO  BASIN— STATION  NO.  23. 


CHEAT  RIVER  NEAR  MORGANTOWN,  W.  VA. 


DESCRIPTION  OF  STATION. 

This  station,  which  was  maintained  from  July  8th  to  December 
30th,  1899,  July  1st  to  December  29  th,  1900,  and  August  21st,  1902, 
to  December  31st,  1905,  by  the  United  States  Geological  Survey,  was 
re-established  November  18th,  1908,  by  F.  W.  Scheidenhelm,  of  the 
Pittsburg  Hydro-Electric  Company,  who  has  maintained  and  oper- 
ated this  station  since  this  latter  date. 

The  staff  gage  for  this  station  was  originally  located  about  100 
feet  above  the  present  location  of  Ice's  Perry  bridge  at  Uneva,  W.  Va., 
about  six  miles  northeast  of  Morgantown  and  ten  miles  above  the 
mouth  of  Cheat  river.  The  1899  measurement  was  made  from  a  cable 
which  was  located  at  the  gage.  During  1900  the  cable  was  moved 
downstream  about  a  mile  and  all  subsequent  measurements  were 
made  at  the  new  cable  location,  except  those  stated  to  have  been 
made  at  wading  sections  or  at  Ice's  Ferry  'bridge.  The  first  four 
measurements  made  during  1899  to  1901  were  referred  to  the  staff 
gage,  immediately  above  the  present  location  of  Ice's  Ferry  bridge. 

On  August  20th,  1902,  a  new  inclined  and  vertical  staff  gage  was 
installed  about  275  feet  below  the  new  cable  section.  The  readings 
were  made  on  the  inclined  section  below  6.5  feet.  The  new  gage 
was  set  to  read  the  same  as  the  original  gage  at  1.8  feet.  On  Sep- 
tember 28th,  1904,  the  inclined  portion  of  this  staff  gage  was  found  to 
read  0.35  foot  to  high  and  the  vertical  section  0.15  foot  to  high. 
Both  sections  were  accordingly  lowered.  On  September  28th,  1904,  a 
chain  gage  was  established  on  Ice's  Ferry  bridge  to  read  the  same  as 
the  second  staff  gage  at  1.85  feet.    The  chain  measures  41.03  feet  from 
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bottom  of  weight  to  marker.  Both  gages  were  maintained  from  Sep- 
tember 28th,  1904,  to  December  31st,  1905.  The  staff  gage  was  main- 
tained from  November  18th,  1908,  to  May  8th,  1909,  and  the  chain 
gage  has  been  maintained  from  January  21st,  1909,  to  date.  From 
these  simultaneous  gage  readings  the  following  gage  relation  has  been 
determined. 


Chain  gage. 

Staff  gage. 

Chain  gage. 

Staff  gage. 

Feet. 

Feet. 

Feet. 

Ifeet. 

1.6 

1.52 

6.5 

7.69 

2.0 

2.00 

7.0 

8.28 

2.5 

2.52 

7.5 

8.87 

8.0 

8.11 

8.0 

9.48 

3.6 

.        8.78 

8.6 

9.93 

4.0 

4.46 

9.0 

10.58 

4.6 

6.15 

0.5 

11.06 

5.0 

5.82 

10.0 

11.69 

5.5 

6.47 

10.5 

12.11 

6.0 

7.09 

U.O 

12.65 

All  discharge  measurements  and  gage  heights  from  1902  to  1909. 
as  published  below,  are  referred  to  the  second  staff  gage.  All  gage 
heights  from  1902  to  September  28th,  1904,  have  been  reduced  to  the 
gage  zero  established  September  28th,  1904.  Qage  heights  for  1899- 
1900  are  referred  to  the  original  staff  gage. 

The  following  are  the  bench  marks  to  which  the  chain  gage  is 
referred:  The  top  of  northeast  anchor  bolt  in  north  end  of  masonry 
footing  of  east  pier  has  an  elevation  of  9.33  feet  above  the  zero  of  the 
gage.  The  chiselled  rod  seat,  two  feet  above  the  ground,  in  corner- 
stone of  northwest  corner  of  east  abutment,  has  an  elevation  of  16.67 
feet  above  the  zero  of  the  gage.  This  seat  is  on  the  west  face  of  the 
abutment,  eight  inches  from  the  north  edge  of  face. 

The  original  staff  gage  and  the  chain  gage  are  located  in  a  deep 
pool,  with  large  islands  about  one-fourth  mile  above  and  below  the 
station.  The  second  staff  gage  is  also  located  in  a  deep  pool  of 
somewhat  smaller  dimensions  than  at  the  original  location.  It  is 
situated  nearly  one-fourth  mile  below  a  large  island  and  a  short 
distance  above  a  small  island.  Both  pools  are  controlled  by  per- 
manent rock  reefs.  Water  was  diverted  around  the  lower  gage  for 
milling  prior  to  1908.  The  quantity  thus  diverted  was  comparatively 
small,  (see  table  of  discharge  measurements,)  except  at  low  stages, 
and  has  been  disregarded  in  the  following  computations  of  discharge, 
but  should,  however,  be  taken  into  consideration  in  making  use  of  the 
tables  to  determine  the  run-off  in  the  Cheat  river  drainage  basin. 
No  tributaries  of  any  importance  enter  the  Cheat  river  near  the 
gaging  station. 
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DISCHARGE  MEASUREMENTS  OF  CHEAT  RIVER,  NEAR  MORGANTOWN, 

W.  VA. 

(Drainage  area  1,380  square  miles.) 


No.      Date. 


Hydrographer. 


• 

a 

■ 

o 

IS 

1 

** 

• 

*4 

o 

► 

5 

a 

s 

as 
O 


6 

5 


Remarks, 


i       1890. 
1     July     8,     E.  G.  Paul, 


I       1000. 
2  '  June   85,     £.  G.  Paul, 


1801.      i 
3    July    20,     £.  Q.  Paul, t. 


Feet. 


4  Not.     6,     E.  G.  Paul,   ... 

1902.      ' 

5  i  Aug.    20,  ,  E.   G.  Paul,   ... 

1908. 
0     Sept.     1,     E.  G.  Paul 

i  ' 

1        1904. 

7  July    *6,     Hoyt  *  Hall,  . 

8  '  Sept.   10,  '  B.  J.  Taylor,  . 

i 

1905.       i 

9  liar  17,     Grover  ft  Morse, 

10    Mar.   17,     Grover  ft  Morse, 

i 

i 


I  Ft.   i 
Sq.  ft.!  per    Feet. 

see.  i 


29? 


807       2,160 2.00 


sec.-ft. 


1,150 


1,240 


2.80       1,400 


282       1,060 2.80 


139,'  167 1.45 

i 

i 
i 

1        i      , 

27£i         940 2.10 

I  '  I 

i 

288 :      S090 2.65 

i 
I 

I 

!       '     ' 

i 

300       1,230 2.03 

i 

i 
i 

275  8871 2.00 

i 

I 

I  ! 

i 

i 

'  I 

|               i 
888       2,75^ I    5.66 

;  i 

i 

i 

320*      1,960 '    6.62 

>  I 

I 


710 


222, 


Msmt.  made  at  orig- 
inal cable  section 
above  the  present 
lee's  ferry  bridge. 

Msmt.  made  at  sec- 
ond cable  section 
about  1  mile  below 
the  bridge.  Mill- 
race  discharge  of 
25  sec.-ft.  Included 
in  total  discbarge 
of  the  river. 

Msmt.  at  2nd  cable 
section  about  1 
mile  below  bridge. 
Somewhat  affected 
by  new  Ice's  ferry 
bridge,  which  was 
erected  below  the 
original  gage  dur- 
ing 1900-1901.  Mill- 
race  discharge  of  6 
sec.  ft.  Included  in 
total  discharge  of 
the  river. 

Msmt.  made  at  wad- 
ing station,  7»0ft. 
above  the  2nd  ca- 
ble location.  Some- 
what affected  by 
new  Ice's  ferry 
bridge. 

Msmt.  made  at  2nd 
cable  section  about 
1  mile  below  bridge. 

Msmt.  made  at  ?nd 
cable  section  about 
1  mile  below  bridge. 
Mill-race  discharge 
of  10  sec.  ft.  not 
Included  In  value  of 
discharge  given. 

Msmt.  made  at  2nd 
cable  section  about 
1  mile  below 
bridge. 

Msmt.  at  2nd  cable 
gectlon  considered 
Inaccurate  on  ac- 
count of  low  velo- 
city ,  and  not  used 
in  developing  the 
discharge  curve. 

Msmt.  made  at  Ice's 
ferry  bridge.  Gage 
i      height  was  read  on 
the  chain  gage  and 
reduced  to  the  cor- 
responding reading 
on  the  staff  gage. 
5,940  Msmt.   made  at  2nd 
cable  section  rbout 
!     l  mile  below  bridge. 


299 
672 


778 


136 


i 


6,720 
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DISCHARGE  MEASUREMENTS  OP  CHEAT  RIVER,  NEAR  MORGANTOWN, 

W.  VA.— (Continued). 

(Drainage  area  1,380  square  miles.) 


No. 


Date. 


Hydrograpber. 


m 

a 

• 

o 

>» 

*» 

• 

4^ 

^« 

•** 

OB 

O 

J3 

bo 

a; 

u 

Ml 

*4 

o 

t> 

X3 

ft* 

+» 

oa 
<v 

< 

C 

» 

.C     • 

«3 

2 

«o 

5 

Remarks. 


1906. 
11     Not.   18,     Scheidenhelm  A  Ouster, 


12  i  Dec.      9,     L.  B.   Ouster, 


,       1909. 

18  1  Jan.    21,  Horton     A     Scheiden- 

I  {     helm, 

14  >  April  28,  ;  Scheidenhelm    &   Ham- 


mel, 


15 


Jane     8,     Scheidenhelm   ft   Ham- 
mel, 


16    June     7,  i  V.   P.  Hammel, 


17     July    12,     V.   F.  Hammel, 


18    Aug;.    19,  I  Scheidenhelm    ft   Ham- 
mel, 


i 


19  '  Aug.    19,     Scheidenhelm  ft  Ham- 
1     mel. 


1911. 


80    Oct.     7,    ,H.  P.  Drake, 


Feet.  Sq.  It. 
83  74 


106 


Ft. 

per    Feet.  Sec. -ft. 
sec.  .  I 
1.61 ' 


171  141 i    1.861 


386       2,450 
3951      2,900, 


J     4.16 

I  I 


6.161 


412,      3,380 


897       2,880 


132 2.84 


1811  Msint.  at  wad  lug 
1  section,  8-8  mile 
above  bridge. 

223  Msmt.  at  wading 
1     section     1-4     mile 

1      below  the  cable. 

i 

2,410  Msmt.  at  Ice's  ferry 
bridge. 

4,620*  Msmt.  at  Ice's  ferry 
1      bridge.  Gage  height 
read  on  chain  gage 
|     and     reduced     to 
i     corresponding  read- 
ing on  staff  gage. 


7.26  10,600;  Msmt.  at  Ice's  ferry 
bridge.  Gage  height 
read  on  chain  gage 

I      and     reduced     to 
corresponding  read- 

,      Ing  on  staff  gage. 
6,140     Msmt.  at  Ice's  ferry 
bridge.  Gage  height 
read  on  chain  gage 

;  and  reduced  to 
corresponding  read- 
ing on  staff  gage. 
358;  Msmt.  at  wading 
section,  1-2  mOe 
above  bridge.  Gage 
height      read      on 

I     chain  gage  and  re- 
duced    to     corre- 

|     sponding     reading 
on  staff  gage. 


6.62 


886       2,460 4.06' 


385       2,390, 


3.99! 


895       8,000     2.07     4.79 


2,180  Msmt.  at  Ice's  ferry 

bridge.  Gage  height 

read  on  chain  gage 

and     reduced     to 

.     corresponding  read- 

'     ing  on  staff  gage. 

1,960;  Msmt.  at  Ice's  ferry 

bridge.  Gage  height 

|      read  on  chain  gage 

and     reduced     to 

i     corresponding  read- 

!     ing  on  staff  gage. 

6,220 


f 
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DISCHARGE  TABLE  FOR  CHEAT  RIVER,  NEAR  MORGANTOWN,  W.  VA. 
(REFERRED  TO  FIRST  STAFF  GAGE,)  FOR  1899  AND  1900. 


■ 

■ 

• 

• 

• 

4* 

*» 

«» 

*» 

+* 

A 

.a 

A 

ja 

A 

to 

g 

a* 

M 

m 

« 

to 

4> 

to 

a 

"3 

■5 

J3 

| 

"3 

4* 

to 

M 

as 

"3 

M 

»« 
as 

to 

(0 

to 

•s 

& 

A 
V 

£ 

to 

ja 

OB 

5 

el 
O 

at 

5 

as 

OB 
P 

S3 
© 

OB 

0 

as 

o 

on 

5 

Feet. 

Sec. -ft. 

i 
Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

cjec.-iv. 

1.30 

165 

.80, 

760 

.30 

2380 

.30 

5640 

.40 

9770 

.40 

200 

.40 

856 

.40 

2680 

.40 

5900 

.60 

10570 

.50 

240 

.50 

970 

.50 

2900 

.50 

6270 

.80 

11880 

.60 

280 

.60 

1100 

.60 

8190 

.60 

6840 

6.00 

12200 

.70 

325 

.70 

1240 

.70 

3500 

•70, 

7020 

.20 

13020 

.80 

375 

.80 

1400 

.80 

3820 

.80 

7400 

.40 

18840 

.90 

430 

.90 

1570 

.90 

4150 

.90 

7790 

.60' 

14670 

2.00 

496 

3.00 

1750 

4.00 

4490 

5.00 

8180 

.80 

15510 

.10 

570 

.10 

1940 

.10 

4830 

.20 

8970 

7.00 

16350 

.20 

655 

.20 

2150 

.20 

5181 

Note:— The  above  table  is  not  applicable  for  Ice  or  obstructed-channel  conditions.    It  is  based 
on    four   discharge    measurements   made   1899-1901    and    Is    fairly   well    defined.     Above   gage 
height  3.0  feet  the    rating  curve  is  based  on  the*  form   of   the  rating  referred  to  the  chain 
gage   at   Ice's  ferry  bridge   and   should   be   accurate.     This   table   applies   to   original   gage 
located    about    100    feet    above    the    present    Ice's    ferry    bridge. 


DISCHARGE  TABLE  FOR  CHEAT  RIVER,  NEAR  MORGANTOWN,  W.  VA. 
(REFERRED  TO  SECOND  STAFF  GAGE)  FROM  1902  TO  1909. 


•> 

■ 

• 

• 

+) 

±» 

*> 

+■> 

*j 

,q 

.a 

•a 

J3 

• 

.a 

• 

M 

a> 

to 

P 

to 

0> 

to 

« 

to 

as 

•3 

§ 

£ 

a) 

"55 

J3 

as 

& 

as 

a> 

s 

as 

0B 

as 

to 

•ff* 

to 

a) 

o 

00 

to 

as 

.a 
o 

to 

al 

.C 

00 

o 

s 

O 

ft 

o 

A 

O 

a 

o 

5 

Feet. 

Sec.-ft. 

Feet. 

i  Sec.-ft. 

Feet. 

1  Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

1  Sec.-ft. 

1.50 

110 

.70 

590 

.80 

1760 

.90 

4000 

7.00 

10080 

.60 

185 

.80 

660 

.90 

1920 

5.00 

4250 

.20 

10720 

.70 

160 

.91 

735 

4.on 

2090 

.20 

4760 

.40 

11370 

.80 

190 

3.00 

815 

.10 

2280 

.40 

5300 

.60 

12030 

.90 

220 

.10 

905 

.20 

2470 

.60 

6«60 

.80 

12600 

2.00 

255 

.20 

1006 

.80 

2670 

.80 

6430 

8.00 

13370 

.10 

290 

.30 

1110 

.40 

2880 

6.00 

7010 

9.00 

.        1P830 

.20 

830 

.40 

1220 

.50 

3090 

.20 

7610 

10.00 

204*> 

.80 

375 

.50 

1340 

.60 

8310 

.40 

8210 

11.00 

24180 

.40 

420 

.60 

1470 

.70 

8530 

.60 

88TO 

12.00 

1        27980 

.50 

470 

.70 

1610 

.80 

3760 

.80 

9450 

13.00 

31880 

.60 

525 

Note:— The  above  table  Is  not  applicable  for  Ice  or  obstructed-channel  conditions.  It  is 
based  on  thirteen  discharge  measurements  made  during  1902  t0  1909  and  Is  well  defined 
between  gage  heights  1.6  feet  and  8.0  feet. 
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DISCHARGE  TABLE  FOR  CHEAT  RIVER,  NEAR  MORGANTOWN,  W.  VA. 

(FOR  CHAIN  GAGE)  FOR  1910  AND  1911. 


-3 
2 

0 


4* 

Of 

s 
I 


00 

2 
& 


JC 

"55 

o 


as 


Feet. 

Sec. -ft. 

Feet.    | 

Sec. -ft. 

Feet.    1 

See. -ft. 

Feet. 

Sec. -ft. 

Feet,    i 

Sec. -ft. 

1.60 

115 

.50 

1780 

.50! 

8400 

.40 

15900 

.80i 

2S586 

.60 

140 

.60 

1955 

.60 

8790 

.50 

16800 

.40 

28090 

.70 

105 

.70 

2200 

.70 

9180 

.60 

16700 

.50 

84395 

.80 

190 

.80 

2450 

.80 

9570 

.70 

17105 

.60 

24800 

.90 

220 

.90 

2710 

.90 

9960 

.80 

17510 

.70 

25905 

2.00 

266 

4.00 

9000 

6.00! 

10850' 

.90 

17915 

.80 

25610 

.10 

890 

.10 

8300 

.10 

10740 

8.00 

18380 

.90 

26015 

.20 

330 

.20 

8080 

.20 

11130 

.10 

18725 

10.00 

26490 

.80 

875 

.30 

8950 

.30 

11580 

.20 

19139 

.10 

»tff9 

.40 

425 

.40 

4290 

.40 

IHM'i 

.30 

19585 

.20 

27290 

.50 

480 

.50 

4640 

.50 

12800 

.40 

19940 

.30 

27685 

.60, 

545 

.60 

5000 

.60 

12700 

.50 

20345 

.40 

28040 

.70 

625 

.70 

5870 

.70 

13100 

.60 

20760 

.50 

28450 

.80 

710 

.80 

5740 

.80 

18600 

.70 

21156 

.60 

28860 

.90 

805 

.90 

6110 

.90] 

18900 

.80 

81500 

.70 

29270 

8.00 

915 

5.00 

6490 

7.00! 

14800 

.90 

21965 

.80 

29680 

.10; 

1045 

.10 

6B70 

.10' 

14700 

9.00 

.22870 

.90 

30090 

.20' 

1185 

.20, 

7250 

.20 

15100 

.10 

22775 

11.00 

805OO 

.90 

1840 

.30 

7680 

80, 

15600 

.80 

28180 

12.00 

84600 

.40 

1 

1520 

.40 

8010 

'    1 

t 

1 

r 
1 

Note:—  This  table  was  computed  from  1902-1909  table  for  staff  gage  by  use  of  table  of 
relation  between  staff  guge  and  chain  gage,  and  then  "smoothed  out;"  it  is  well 
defined    between    gage    heights    1.5    and    6.5    feet. 

DAILY  MEAN   GAGE   HEIGHTS   AND   DISCHARGES   OF  CHEAT   RIVER, 

NEAR   MORGANTOWN,   W.   VA. 


l. 
2, 

8. 

4, 

6. 

6, 

7, 

8, 

9, 

10, 

11. 

12, 

13, 

W, 

15. 

16, 

17. 

18, 

10. 
20. 

21. 
28, 

23. 
24, 
25, 
26, 
27, 
28, 
29, 
30, 
81. 


1899. 
Day. 


JULY. 


AUG. 


G  H    Dis.    G  H 


Dis. 


2.6 
8.0 
2.8 
2.7 
2.6 
2.4 
2.6 
2.8 
2.81 
8.5 
3.4 
3.0 
2.81 
2.4 
2.4 
2.4 
2.3 
2.6 
2.7 
2.8 
2.6 
8.5 
3.5 
8.6 


1100 

1760 

1400 

1240 

970 

855 

970 

1400 

1400 

8900 

2680 

1750 

1400 

855 

855 

856 

750 

970 

1240 

1400 

1100 

970 

2900 

3190 


3.0 
8.8 
2.7 
2.5 
3.4 
8.8 
3.0 
2.8 
2.7 
2.6 
2.6 
2.4 
2.3 
2.2 
2.2 
2.8 
8.4 
2.8; 
2.2 
2.1; 
8.0 
2.0 
1.9 
1.9 
1.8 
1.8 
1.8 
2.5 
2.4 
2.3 
2.3 


1760 

1400 

1240 

970 

2680 

2880 

1760 

1400 

1240 

1100 

970 

855 

760 

656 

655 

750 

855 

750 

656 

570 

495 

495 

430 

480 

875 

876 

875 

970 

855 

750 

750 


SEPT. 

G  H 

Dis. 

8.8 

665 

2.0 

495 

2.8 

760 

2.2 

655 

9.9 

656 

2.2 

666 

2.1 

570 

2.0 

495 

2.0 

495 

2.8 

655 

4.1 

4830 

8.8 

8820 

3.6 

2900 

8.8 

2150 

3.0 

1750 

2.8 

1400 

2.7 

1240 

2.8 

760 

2.2 

655 

2.0 

495 

1.9 

430 

1.9 

480 

2.8 

750 

2.8 

656 

2.2 

656 

2.1 

670 

2.8 

760 

2.4 

855 

2.3 

750 

2.2 

656 

OCT. 


NOV. 


DEC. 


G  H    Dis.    6H    Dls.    G  H    Dis. 


2.0 

495 

8.7 

8500 

2.9 

1670 

2.0 

495; 

4.0 

4490 

2.8 

1400 

1.9 

480 

8.8 

8820, 

2.7 

1240 

1.9 

480 

3.5 

2900 

2.7 

1240 

1.9 

480 

8.8 

2880 

9.6 

UOO 

1.9 

480 

8.1 

1940 

2.6 

UOO 

1.8 

876 

2.1 

670 

2.6 

070 

1.8 

875 

2.1 

670 

2.6. 

970 

1.8 

875 

2.8 

1400 

2.6 

970 

1.7 

825 

2.7 

1240 

2.6 

970 

1.7 

825 

2.6 

1100! 

2.7 

1240 

1.7 

825 

2.9 

1670 

6.6 

10800 

1.7 

825 

2.7 

1240 

6.4 

18800 

1.7 

825 

2.6 

uoo 

4.8 

7400 

1.7 

825 

2.6 

1100 

4.2 

6180 

1.7 

825 

2.5 

970! 

3.8 

3820 

1.8 

875 

2.4 

855 

3.4 

2680 

1.8 

875 

2.4 

865 

8.2 

2160 

1.7 

825 

2.6 

970 

8.0 

1760 

1.7 

885 

8.4 

2680 

4.8 

7400 

1.6 

280 

3.4 

2630 

4.4 

6900 

1.6 

280 

3.2 

2160 

4.1 

4880 

1.6 

280 

8.0 

1750 

3.9 

4150 

1.6 

280 

3.0 

1750 

5.2 

8970 

1.6, 

280 

3.9 

4150 

4.4 

5900 

1.7! 

826 

8.7 

8600 

8.6 

8190 

1.7 

825 

9.6 

2900 

8.2 

2150 

1.7 

825 

3.8 

2380 

2.9 

1570 

1.7 

825 

3.1 

1940 

2.7 

1240 

1.7 

825 

3.1 

1940 

2.6 

1100 

1.7 

325;. 

970 

Note:— The  temperature  was  low  December  25  to  31,  1899,  but  the  discharge  was   probably  not 
materially  affected  by  ice  conditions. 
Discharge  estimated  December  81,  1899. 
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DAILY  MEAN   GAGE   HEIGHTS  AND   DISCHARGES  OF  CHEAT   RIVER, 

NEAR   MORGANTOWN,   W.   VA. 


I. 
2, 
3. 

5, 

«, 
V, 

8. 

9. 

10, 

11, 
12. 
18. 
14. 
16, 

16, 
17, 
18. 
19. 
», 

a. 

K. 
23. 
24, 
26, 

28. 
27, 
28. 
». 
80, 
81. 


NOV. 


1900. 
Day. 


DEO. 


GH 

Dffl. 

www »»» 

6270 

4.0 

4490 

4.0 

4490 

4.8 

6640 

7.0 

18400 

7.0 

18400 

8.0 

12200 

6.0 

8180 

4.4 

6900 

4.7 

7020 

8.4 

2080 

8.4 

2680 

8.2 

2160 

8.0 

1760 

8.0 

1750 

8.0 

1780 

2.9 

1670 

2.8 

1400 

2.8 

1400 

2.7 

1240 

2.7 

1240 

2.0 

1100 

8.0 
8.2 

1760 
2160 

666' 14000 

670 20000 

496 18800 

876> '    9770 

826 |    8180 


8.81    2880 


8.8 
3.2 
8.1 
8.1 


2880 
2160 
1940 
1940 
2900 
2900 


Note:— The  discharge  was  probably  unaffected  by  ice  conditions 
charges  November  26  to  December  1  and  December  80  and  81,  1900, 
comparison  with  Yougniogbeny  river  at  Friends ville,  Md. 


during  December,  1900.    Dis- 
estlmated  by  a  hydrograph 


DAILY   MEAN   GAGE  HEIGHTS   AND   DISCHARGES   OF   CHEAT   RIVER, 

NEAR   MORGANTOWN,   W.    VA. 


1902. 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

Day. 

OH 

Dis. 

G  H, 

Dis. 

GH 

Dig. 

GH; 

Dig. 

GH|  DiB. 

1. _  , 

2.05 
2.06 
2.05; 
2.15 
2.0  | 

2.05 

2.35, 

2.2 

2.05 

2.051 

2.06 

1.96 

1.96, 

1.85. 

1.85 

1.8! 
1.751 
1.75 
1.85, 
1.75 

1.75 
1.65 
1.65 
1.65 
1.95 

1.8 

2.05 

1.95 

2.35 

2.4 

272 
272 

272; 

310 
265; 

668 

898] 
880 
272 
272: 

272 

298: 

238, 

205 

206 

190 
175 
175 
205 
175 

175 
148 
148 
148 
148 

190 
272 
238 
398 
420 

3.16 

6.16 

4.0 

8.76 

8.75 

8.8 
8.4 
8.8 
2.96 

2.7 

2.65 

5.8 

6.3 

4.76 

4.1 

8.66 

3.85 

8.15 

3.0 

2.8 

2.8 

2.7 

2.56 

2.65 

2.65 

2.45 

2.55 

8.1 

2.96 

2.95 

2.86 

966 

4680 
2090 
1690 
1680 

1760 

1220 

1000 

775 

690 

496 
9430 
5080 
3940 
2280 

1640 

1190 

965 

1      815 
!      690 

690 
,      690 
498 
498 
498 

445 

498 
905 

776 
775 
998 

2.85| 
2.66 
2.66 
2.651 
2.4 

2.25, 

2.6 

2.66 

2.76 

2.0 

2.66 

2.561 

2.56 

2.6 

2.65 

2.65 
2.56 
2.65 
2.85 
2.S6 

2.5 

2.75 

2.7 

8.1 

4.7, 

8.15 
8.96 

4.9 
4.4 

996 
498 
498 
498 
420 

352 
470 
498 
925 

625 

498 
498 
498 
625 
498 

496 
496 
496 
398 
398 

470 
925 
690 
905 
8580 

18900 
9920 
9140 
4000 
2880 

6.0       4250 

2 -1 

4.851    8880 

3,   1 

4 ' 

9.4  |  8210 
8.96'    8980 

s 

^ 

5.7  |    9140 

o. .. 

4.96!    4120 

7 

4.6  |    8090 

8 

9 





4.45  2980 
4.8  '    2670 

10. - 

1     .    _ 

3.9       1920 

11, 

2.15 
2.25 
2.95 
3.05 
2.65 

310 
859 
775 
860 
658 

5.95i    9860 

12,    

11.05.  24400 

13,   

14.  _ 

10.66  22800 
9.1  1  17200 

15.    - .. 

6.85     9900 

16 _ 

10.0  1  22700 

17,    - 



•  m  *  «ta^ 

9.36  18100 

18,    - 

'    7.95'  12200 

19 - 



t 

—  •  «  «— ^ 

1    6.0       7010 

20 

4.3       2670 

21,    

4.76'    8640 

5.66     5720 

23 

24,   

5.85  9580 
5.15     4680 

25,    

,    4.95     3420 

2.4 
2.25 
2.16 
2.05 
2.06 
2.05 

420 
858 
310 
272 
272 
272 

4  3  1     2670 

27, 

8.8  '     1760 

28 

'     8  56      1400 

29 

3  7  ,     1610 

30.   

31,    

5.1  4600 
4.9       4000 

Note:— Discharge  unaffected  by  Ice  conditions  December.  1902. 
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DAILY  MEAN  GAGE   HEIGHTS  AND  DISCHARGES  OF   CHEAT   RIVER, 

NEAR   MORGANTOWN,   W.   VA. 


1906. 
Day. 


NOV. 


DEO. 


GH 


Dis. 


OH 


DIs. 


1, 
2, 
3, 
4, 
5, 

6, 
7, 
8, 
9, 
10, 

lit 
12. 
18. 
14. 
1*. 

16, 
17, 
IB, 
19, 
20, 

21, 
22, 
28, 
24, 
26, 

26, 
27, 
28, 
29, 
80, 
81, 


1.61 
1.61! 

I.6I1 

i 

1.61 
1.611 
1.74! 
1.81 
1.81; 
I 

l.ffl! 
1.761 
1.76 
1.71 
1.71 


188 
188 
188: 

188 

188 
1721 
198 
198 

198 
178 
178 
168 
168 


1.71 
1.71 
1.66 
1.66 
1.66 

1.68 
1.66 
1.86 
1.86 
1.99 

2.00 
2.82 
8.05 
2.90 
2.65' 

2.85 
2.44 
2.70 
4.65; 
4.00 

8.40 
2.78' 
2.60 
2.57 
2.60, 

2.82 
2.86' 
2.40 
2.42 
2.40, 
2.85 


168 
168 
150 
150 
150 

150 
150 
208 
208 
252 

255 
384 

860 
785 

558 

896 

440 

590 

8420 

2090- 

1220 
646 
525 
506 

470 

884 
898 

420 
480 
420 


Note:— Discharge  unaffected  by  Ice  conditions  daring  December,  1906. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  CHEAT  RIVER,  NEAR  MORGAN- 
TOWN,    W.    VA. 

(Drainage  area  1,380  square  miles.) 


Discbarge  In  Second-feet. 


MONTH. 


*1800. 

July  (8-31).  - 

August. 

September 

October,    

November,    

December.    


Run-off. 


3190 
86801 
4880; 

495 

44901 

1S800 


H900. 


July,    

August;  . 
September, 
October,  . 
November, 
December, 


8970 

2160 

780t 

750: 

jaoooo! 

10400' 


» 

Second-feet 

Minimum. 

Mean. 

per  square 
mile. 

750 

1450 

1.05 

875 

940 

.881 

4801%            1090 

.790 

280 

860 

.254 

570 

2010 

1.46 

970 

8420 

2.48 

750 

i 

i 

2440!             1.77 

240 

685!               .460 

105 

249                .180 

185 

848|               .252 

280 

8810'             2.40 

1100 

4180 

2.99 

Depth  In 
Inches. 


0.94 
0.79 
0.88 
0.29 
1.68 
2.86 


2.04 

.53 

.20 

.29 

2.68 

8.46 


1902. 

August    (21-31) 

September 

October,    

November,    

December 


800 
568 

6430 
18900 
24400 


272 
148 
445 


1400 


482 

259 
1400 
1760! 
7410 


.318 
.188 
1.08 
1.28 
6.87 


.13 

.20 

1.24 

1.48 

Q.19 


January,!    __. 

February,   

March 

April,  

May,    

June, 

July 

August.    

September,   

October 

November.    

December,!    _... 


1908. 


The   year, 


21400 

1 

I 

I 

i 

400 

4470 

8.24 

8.74 

26900 

2000] 

7880 

6.67 

5.90 

23000 

1470, 

6450 

4.67 

5.88 

15100 

1540 

4460 

3.22 

8.69 

8080 

875] 

1680 

1.22 

1.41 

16300 

698 

4560 

3.30 

3.68 

7010 

898 

2280 

1.65 

1.90 

956 

272, 

423 

.807 

.85 

785 

176 1 

306 

.222 

.»5 

1280 

m\ 

412 

.209 

.H 

1               5860 

206; 

705 

.R11 

.m 

6140 

200, 

1040 
2880 

.758 
2.09 

.87 

25000 

1T5| 

27.« 

m^!Ch-i!8k  SS.  £5  *?***« dnrm*  189S  ?pen  1°  Q"<wtlon,  probably  due  to  low  water  measure- 
ment, which  determined  rating  curve,  being  affected  by  backwater,  hence  discharges  may  be  too 

«-H,llchaJ7?  i°/  low  siafei.  dnrm*  190°  °P*n  to  question.   Probably  due  to  low  water  measure- 
b>"  determined  rating  curve,  being  affected  by  backwater,  hence  discharges  may  be  too 

viIleStMdated  tr°m  Dydrogniph  comparison  of  this  station  with  Toughiogheny  RIveT,  at  Jrlends- 
ITee  conditions  Jan.  11-27,   and  Dec.  14-19;  discharge  estimated. 
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DAILY  MEAN  GAGE   HEIGHTS  AND  DISCHARGES   OF  CHEAT   RIVER, 

NEAR   MORGANTOWN,   W.    VA. 


2, 
8, 

4, 
5, 

6, 
7. 
8, 
9, 
10, 

11, 
12, 
13, 
U, 
16. 

16, 

n, 
ia, 
19. 

20, 

21. 
22, 
28, 
24, 
26, 

28, 
27, 
28, 
29, 
80, 
81, 


1906. 
Day. 


NOV. 


DEO. 


GH 


Dis. 


GH 


DU. 


1.61 

i.ei: 

1.61 

,  J 
1.61 

1.61' 

1.74! 

1.81 

1.81, 

1.81 
1.76 
1.76 
1.71 
1.71 


188 
188 
188. 

188; 

1721 
196 
198 

198 
178 
178 
168 
168 


1.71 

168 

1.71 

168 

1.66 

150 

1.66 

150 

1.66 

160 

1.66 

150 

1.66 

150 

1.86 

208 

1.86 

208 

1.99 

252 

2.00 

265 

2.82 

884 

3.05 

860 

2.90 

785 

2.65 

558 

2.86 

896 

2.44! 

440 

2.70 

690 

4.66! 

8420 

4.00 

2090- 

8.40 

1220 

2.78' 

646 

2.60 

625 

2.67: 

608 

2.60. 

470 

2.82 

384 

2.86' 

898 

2.40 

420 

2.421 

480 

2.40 

420 

2.86i 

898 

Note:— Discharge  unaffected  by  1ce  conditions  dining  December,  1908. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  CHEAT  RIVER,  NEAR  MORGAN- 
TOWN,    W.    VA. 

(Drainage  area  1,380  square  miles.) 


Discharge  in  8econd-feet. 


Run-off. 


MONTH. 


Maximum. 


i 


Minimum. 


•1899. 

July  (8-81), i 

August.  

September — 

October,    ; 

November.    — j 

December.     , 


8190! 
26SOI 
4880! 
496 
4490 
18800 


Second-feet 

per  square 

Depth  in 

mile. 

inches. 

1.06 

0.94 

.681 

0.79 

.790 

0.88 

.264 

0.29 

1.46 

1.68 

2.48 

2.86 

tiooo. 

July,   

August, 

September 

October , 

November,    

December 


8970, 

2150! 

750J 

750, 

120000J 

16400' 


750 
240 
165 
165 
280 
1100 


2440 


1902. 

August    (21-31) ' 

September , ! 

October,    

November,    _.| 

December,     


249 

848* 
8810 
4180 


1.77 
.460 
.380 
.252 
2.40 
2.99 


2.04 

.68 

.20 

.29 

2.68 

3.46 


860 

272 

482 

.818 

.18 

658 

148 

268 

.188 

.20 

6430 

445 

1400 

1.08 

1.24 

18900 

862 

17601 

1.28 

1.48 

24400: 

1400 

7410. 

5.87 

Q.19 

1908 

January.l    

February,  

March 

April 

May 

June 

July 

August.    

September,   

October,    

N'ovemher 

December,!   

The   year 


21400* 
25900, 
28000! 

16100 

89801 

163001 

7010 

965 

785; 

1280! 

5860 

6140 


I 

400! 

2000 

1470 

1540 

876 

698 

898i 

272, 

175, 

17S| 

206 

200 


4470- 
7880i 
6450 

4450; 
1680 ' 

46801 
22801 
423! 
806, 
4121 
705 
104Oi 


8.24 
5.67 
4.67 
8.22 
1.22 
3.80 
1.65 
.807 


.209' 

.511 

.753 


8.74 
5.90 
5.88 
8.69 
1.41 

8.68 
1.90 
.85 
.9& 
.•>4 
.57 
.87 


25900 


175 


2880 


2.09 


27.« 


™I£!8chaIPL  *?'* low.  8t»8es  during  1899  open  to  question,  probably  due  to  low  water  measure- 
ments, which  determined  rating  curve,  being  affected  by  backwater,  hence  discharges  may  be  too 
nisrn. 

tDIscharses  for  low  stages  during  1900  open  to  question,   nrobably  due  to  low  water  measure- 
h£h  determined  rating  curve,  being  affected  by  backwater,  hence  discharges  may  be  too 

Ti!le8tMdated  fr°m  bydrogral>n  <»™P*ri8on  ol  this  station  with  Toughlogheny  River,  at  Frlends- 
Slce  conditions  Jan.  11-27,   and  Dec.  14-19:  discharge  estimated. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  CHEAT  RIVER,  NEAR  MORGAN- 
TOWN,    W.    VA. 

(Drainage  area  1,880  square  miles.) 


discharge  In  Second-feet. 


Run-off. 


MONTH. 


1904.  I 

January,*     

February ' 

March .c , 

April I 

May,    

June,   I 

July,    | 

August 

September.  — 

October ' 

November 

December,   __ 

The   year 


21000 


1906. 

January ,t    I 

February ,t   

March.t 

April, 

May,    ; 

June 

July 

August,    i 

September, 

October.    

November,    _J 

December _J 

The   year,    


S0400 


Seeond-feet 

Maximum. 

Minimum . 

Mean. 

per  square 
mile. 

21000 

800 

8880 

2.41 

15600 

776 

8180 

2.30 

14000 

2970 

9500 

4.71 

11400 

1100 

8880 

2.78 

10700 

1000 

8660 

2.57 

3700 

690 

1420 

1.03 

2090 

830 

879 

.686 

498 

205 

319 

.231 

330 

185 

202 

.146 

025 

136 

261 

.189 

445 

100 

2*7 

.!« 

14000 

266 

2030 

1.47 

135 


265 


21601 


2780 


Deptb  in 
Inches. 


1.66 


2.02 


2.78 

2.48 

6.43 

8.10 

2.96 

1.15 

.78 

.27 

.19 

.22 

.21 

1.70 


21.19- 


19900 

460 

2660! 

1.86  ; 

2.14 

4600 

460 

1000; 

.790 

.82* 

30400, 

1600 

8910 

6.46 

7.46 

6720 

1610 

3410 

2.47 

2.79 

15100 

776' 

84601 

2.51 

2.F* 

97601 

815 

2800 

2.08 

2.26 

66801 

786 

2060 

1.49 

1.72 

6860 

625 

1820 

1.32 

1.62 

2380 

266 

608 

.441 

.49 

8830 

265 

1610 

1.17 

1.36 

11000 

445 

1470 

1.07 

1.19 

14200' 

906 

3620 

2.62 

s.or 

27.61 


November  18-30, 
December 


1908. 


193 
8420: 


188 
150 


168 
568 


.118 
.404, 


.09 
.47 


1909. 

January 16000 

February,     I  13200 

March 9880 

April 17000 

May 8740 

June,    ;  12300 

July i  16200| 

August.     6160 

September,  7010, 

October,    ;  174001 

November i  8810 

December,! I  5880 1 

The   year j  17400 


577 
905 
1680 
2320 
706 
945 
857 
884 
658 
884 
706 


2860 

2.7 

2.S9- 

5680 

4.07 

4.24 

4390 

8.18  ' 

S.67 

6310 

4.67 

5.10 

2380 

1.72 

1.99 

4740, 

9.43 

3.83 

1090 

.790 

.91 

1360 

.966 

1.14 

1480' 

1.07 

1.1* 

2160' 

1.67 : 

1.81 

1200, 

.870 

.97 

uso; 

.819) 

.94 

2890! 


•Ice  conditions  Jan.  3-23,  discharge  estimated. 

flee  conditions  Jan.  27, -Mar.  ft  discharge  estimated. 

tlce  conditions  December  10  to  13  and  18  to  31,  1909, 


2.10 


28.17 


discharge  estimated. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  CHEAT  RIVER,  NEAR  MORGAN- 
TOWN,    W.    VA. 

(Drainage  area  1,380  square  miles.) 


Discharge  in  Second-feet. 


Ban-off. 


MONTH. 


Maximum.,  Minimum. i     Mean. 


*i9io»  | 

January, r 26700 

February 14500 

March,    _.  11*00 

April,    6810: 

May.    ,  6720 

June,     33700, 

July,    38201 

August,    -.w 512 

September,     1430 

October 464 

November,     .,  4780 

December 10800. 

The   year,    28700. 


1250, 

tiooo1 


7020 
4670 


Second-feet 

per  square 

mile. 


6601 


1480, 
442, 
280 
244 ' 

211 

206 


2000' 
1820 
7440. 
1440 


619! 
286 


1680, 


2660 


6.62 
3.81 
1.88 
1.46 
1.82 
6.39 
1.04 


.872 
.207 
.400 
1.11 


1.85 


Depth  in 
inches. 


6.86 

8.46 

t.17 

1.02 

1.62 

6.01 

1.20 

.27 

.42 

.24 

.61 

1.28 


25.06 


tl911. 

January 

February,  

March,    

April,    

May.    

June 

July 

August,    . 

September,   

October 

November 

December,   

The   year,    .*... 


41200 

0180 
10400 
21600 

3000 
10700 

1960 
21600 
175TO 
19900 

7260 
159C0 


1430 
1020 
1790 
2460 
612, 


310 

272 

1120 

1180 

768 

1180 


9440; 
8500, 
4810' 
6810 
HOOl 
2780 
638 
1770 
4300 
6450 
2020, 
4190 


6.84 
2.68 
8.49 
4.98 

.797 
2.01 

.462 
1.28 
8.12 
4.67 
1.90 
8.04 


41200 


272 1 


4040 


2.98 


7.89 
2.69 
4.02 
5.50 

.92 
3.24 

.58 
1.48 
8.48 
5.88 
2.12 
8.60 


89.76 


*Dafly  discharge  determined  by  means  of  a  discharge  rating  curve  that  is  well  defined  between 
gage  heights  1.5  and  6.5  feet. 

Dally  discharge  January  l  and  2,  February  8  to  16,  and  December  7  to  29,  estimated,  because 
oof  lee,  on  basis  of  climatologlc  records,  discharge  of  adjacent  drainage  areas  and  gage  observers 
notes. 

Mean  discharge  December  7  to  29  estimated  about  028  second-feet,  varying  from  about  260  to 
3,000  second- feet. 
t  Estimated. 

tDally  discharge  determined  by  means  of  discharge  rating  curve  that  is  well  defined  between 
gage  heights  1.5  and  6.5  feet. 
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TYGART  RIVER 


DESCRIPTION  OP  BASIN. 

The  Tygart,  also  called  Tygart's  Valley  river,  rises  in  the  southern 
part  of  Randolph  county,  W.  Va.,  and  flows  in  a  general  northerly 
direction  to  its  junction  with  the  West  Fork  river,  near  Fairmount, 
W.   Va. 

Its  length  is  approximately  one  hundred  miles  while  its  drainage 
area,  above  the  mouth,  is  approximately  1420  square  miles.  The  ele- 
vation of  the  hills  at  the  source  is  approximately  3500  feet,  while  at 
its  mouth  the  elevation  is  about  860  feet.  In  the  upper  portions  the 
country  is  mountainous,  the  slopes  of  the  valleys  steep  and,  in  many 
places,  precipitous  and  the  fall  of  the  stream  is  rapid.  As  the  river 
approaches  its  confluence  with  the  West  Fork  it  flows  through  a 
rolling  country.  There  are  no  lakes,  ponds  or  swamps  on  the  drain- 
age area  and  the  flow  is  flashy.  There  are  many  tributaries,  the 
largest  of  which  are  Buchanan  river  and  Middle  Fork  river.  Its 
watershed  is  underlain  by  very  valuable  and  extensive  coal  beds 
and  contains  oil  and  gas  in  abundance.  At  the  headwaters  there  is 
still  some  timber,  but  over  the  general  basin  the  mountains  are 
sparsely  forested.  There  are  several  large  towns  in  the  drainage 
basin  the  most  important  of  which  are  Grafton  and  Phillipi.  Little 
water-power  has  been  developed  although  the  main  stream  and  its 
tributaries  afford  ample  opportunity. 

The  mean  annual  precipitation  over  this  watershed  is  from  45 
to  50  inches. 

The  discharge  has  been  measured  since  1907,  at  Fetterman  and 
Bellington,  W.  Va., 


OHIO  BA»SIN— STATION  NO.  24. 


TYGART  RIVER  AT  FETTERMAN,  W.  VA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  June  3rd,  1907,  by  the  United 
States  Geological  Survey,  who  have  maintained  and  operated  it 
since  that  date.  It  is  located  on  the  iron,  highway  bridge,  about 
1,000  feet  from  the  B.  &  O.  R.  R.  station  at  Fetterman,  Taylor 
county,  W.  Va.,  and  about  eighteen  miles  above  the  mouth. 
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The  channel  is  straight  for  over  500  feet  above  and  below  the  sta- 
tion. The  banks  are  high  and  not  subject  to  overflow.  The  bed  of 
the  stream  is  hard  and  Arm. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  face  of  the 
right  abutment,  downstream  side  of  the  bridge. 

A  standard  chain  gage  is  located  on  the  left  of  the  middle  pier  on 
the  downstream  side  of  the  bridge.  The  length  of  chain,  from  the 
bottom  of  the  weight  to  the  marker,  is  32.37  feet.  Bench  mark  No. 
1  is  the  southwest  corner  of  the  lower  right  abutment  of  the  bridge, 
marked  with  black  paint;  elevation  31.46  feet  above  gage  datum, 
which  is  arbitrary.  Bench  mark  No.  2  is  a  file  mark  on  the  up- 
stream and  right  edges  of  the  first  vertical  compression  member  from 
the  abutment,  downstream  side  of  left  span,  marked  above  and 
below  with  black  paint;  elevation  37.01  feet  above  gage  datum.  The 
gage  is  read  twice  daily  by  Joseph  Gerken. 

Since  the  establishment  of  this  station  17  discharge  measure- 
ments have  been  made. 

The  following  data  have  been  furnished  by  the  United  States  Geo- 
logical   Survey. 


DISCHARGE    MEASUREMENTS    OF    TYGART    RIVER,    AT    FETTERMAN, 

W.  VA. 

( Drainage  area  USJ^O  square  miles.) 


No. 


Date. 


Hydrographer. 


a 

a 

c 

• 

>> 

• 

00 

J 

to 
"3 

• 

to 

* 

J3 

o 

< 

> 

a 

u 

a 

5 

a 
a> 

* 

to 

e 

Disc 

Remarks. 


1 
2 
3 
4 


5 
6 


8 

9 

10 

11 

12 


IS 
14 
15 
16 
17 


1907. 

June     3,  I  Horton,    ... 
June     8,  I  do 


Aug.    10, 
Sept.    15, 


Horton  ft  Padgett, 
Horton, 


1909. 

May    19,  '  Horton, 

Nov.   16,  I  do 

Dec.      5,  i  Parker,  


1910. 
Feb.    18, 
Feb.    19, 
Feb.    21, 
Aug.  20, 

Oct.      8, 


Bafley, 


do 
do 
do 

do 


1911.     ; 

Jan.     16,    Bafley 

Jan.  16,  '  do 
Jan.  18,  !  do 
Jan.  81,  '  do 
Oct.     80,  i  Perwien,   


Ft.  . 
Feet.  Sq.  ft.  '  per 
i  sec. 
1,8901    1.64 
1,970     1.92 


Feet.  Sec.-ft. 


871 
271 
271 
265 


1,800.    1.38 
1,500     0.53 


5.68 
6.02 
5.39 
4.30 


267 
259 


271 

271 

271 

65 

92 


272. 
272 , 
272i 
272 
2681 


1,470!  0.49  4.20 
1,560  0.68  4.56 
1,410     0.44     4.11J 


2,930 

2,470| 

2,040 

61 


4.08 
8.02 
1.97 
1.14 


9.56 
7.85 
6.35 
8.05 


951    1.27     3.24 


3,100 

8,790 

2,480 

794 


722 

1,080 

620 


11,800  0.6   msrat. 
7,470|  0.6   msmt. 

Surface   msmt. 
Not   at  regular 

tfon. 
Not  at  regular 
tion. 


4,020, 

TO| 

122! 


sec- 


sec- 


3,300 

8,*0 
2,130) 
4,540, 
1,520' 


8.82 
3.82 
2.17, 
5.04 
0.57 


10.92 
10.70 

6.56 
15.39 

4.37 


12,600 

12,400 

4,620 

22,900 

866 


0.6  mflmt. 
0.6  msmt. 
0.2  ft  0.8  msmt. 
0.2  ft  0.8  msmt. 
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DISCHARGE   TAGLE  FOR  TYGART    RIVER,    AT     FETTERMAN,  W.    VA., 
FROM  JUNE  3,  1907,  TO  DEC.  31,  1910. 


\ 

♦; 

•P 

^ 

^ 

• 

• 

bo 

• 

i 

u 

CI 

03 

9 

3 

9 

o 

« 

to 

08 

K 

o 

Q 

o 

Q 

Fleet. 

Sec. -ft. 

1     Feet. 

Sec.-ft.  i,     Fc 

2.00 

>               4 

.40                 910  J; 

.10 

6 

.50           1040  1 

.20 

i               9 

.60           1176  '| 

.30 

>              12 

.70           1324 

| 

.40 

>              16 

.80           1484 

I 

.50 

20 

.90           1650 

i 

.60 

25 

5.00           1820 

i 

.70 

33 

i              .10           1990 

■ 

.80 

40 

.20!          2162 

.90 

GO 

•  *A. 

1           2334 

3.00 

63 

.4C 

1           2500 

.10 

80 

.5C 

>           2C80 

.20 

109 

M 

►           2854 

.30 

134 

.70 

1           3030 

.40 

172 

.8(1 

>           3208 

.60 

218 

.90 

1           3382 

.00 

268 

6.0G 

1           3560 

.70 

323 

.10 

1           3738 

.80 

384 

.20 

1           3916 

i 

.00 

451 

.30 

1           4096 

i 
• 

4.00 

525 

.40 

>           4276 

.10 

007 

.50 

1           4456 

.20 

699 

.60 

4638 

.30 

809 

.70 

4820 

.a 

■s 

A 

03 

o 


03 

•s 

a 


*3 

© 

OS 


be 

03 


CQ 


J3 
M 

"5 

© 

«3 

o 


a» 


ac 


Sec.-ft. 

Feet. 

Sec.-ft. 

1      Feet. 

Sec.-ft. 

5002 

.20; 

9480 

'              .50 

13980 

518C 

.30 

9670 

1              .60 

14196 

5370 

.40 

9860  1 

1              .70 

14412 

5551 

.50 

10050 

!              .80 

14628 

5738 

.60 

10240  ! 

.90 

14844 

6922 

.70 

10430 

12.00 

15060 

6107 

.80 

10C20 

.10 

15284 

6292 

i               .90 

10810 

i               .20 

15508 

6477 

10.00 

11000 

.30 

15739 

6662 

|              .10 

11190 

.40 

15956 

6848 

.20 

11E81 

.50 

16180 

7034 

.30 

11570 

.60 

16404 

7220 

.40 

11760 

.70 

16628 

7400 

.50 

11950 

.80 

16852 

7592 

.60 

12140 

.90 

17076 

7780 

.70 

12330 

13.00 

17300 

7968 

.80 

12520 

14.00 

19600 

81 J 56 

.00 

12710 

15.00 

21900 

8341 

11.00 

12900 

16.00 

24300 

8532 

.10 

13110 

17.00 

96700 

8720 

.20 

13332 

18.00 

29100 

8910 

.30 

13548 

19.0" 

31600 

9100 

.40 

13764 

20.00 

34100 

9290 

Note: — The  above  table  is  Dot  applicable  for  ice  or  obstructed-channel  conditions.    It  is  based 
on  16  discbarge  measurements  made  during  1907-1911  and  is  fairly  well  defined  below  gage  height 
2.9  feet;  well  defined  between  gage  heights  3.0  feet  and  7.0  feet  and  fairly  well  defined  above 
gage   height   7.1   feet.     Above  gage  height  16.0  feet  the  rating  curve  is  extended  on   a  tan- 
gent. 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  TYGART  RIVER,  AT 

FETTERMAN,  W.  VA. 


1907. 
Day. 


JUNE. 


JULY. 


AUG. 


SKPT. 


OCT. 


NOV. 


DEO. 


OH     DIs.    G  H  ,  Die.    G  H     Die.        G  H     Dis.    G  H     Dis.    G  H     Dis      G  H     Difi. 


1. 
2, 
8, 
4. 
5, 

«, 

7. 
8. 

0, 
10. 

11, 
12. 
18, 

M. 
15, 

16, 
17, 
18, 

19, 
20, 

21. 
22, 
23, 
24, 
26, 

26, 

27, 
28, 
29, 
30. 

31, 


...     6.15:    2080 


6.7 
5.6 
5.4 

6.6 
6.35 
6.05 
10.9 
8.8 

6.3 

6.0 

6.4 

18.3 

12.6 

8.95 

6.5 

6.7, 

5.25 

4.75 

4.7 

4.55 

4.56 

4.5 

6.45 

4.55 

4.5 

4.45 

4.25 

4.9 


3030 
2860 
2690 

4640 
4190 
3660 
12700 
8630 

4100 

3560 

6110 

18000 

16400! 

8910 
4460 
3030 
2250 
1400 

1820 
1110 
1110 
1040 
2590 

1110 

10401 

978 

750 

802 


6.8 
6.6 
5.5 
4.9  ' 

4.65 

4.56 

4.45 

4.8 

9.1 

8.25 

8.15 

8.16 

7.2 

5.9 

5.3 
12.7 
19.8 
15.6 

9.15 

6.75 

5.6 

5.45 

5.85 

6.45 


4100 
4640 
2680 
1660 

1110 
1110 
978 
1480 
9290 

7690 
7500 
76001 
5740 
3380 

2330 
16600 
33600 

23300 
9380 

4910 
2860, 
2590 
3290 
4370 


5.75 

8120 

5.76 

3120 

5.0 

1820, 

4.56 

1110 

4.8 

1480 

4.85 

1670 

4.5 

4.4 

4.3 

4.28 

4.16 

4.65 

4.6 

4.4 

4.5 

5.25 

6.1 

5.05 

4.6 

4.35 

4.15 

4.0 

4.0 

4.0 

4.15 

4.06 

9.96 
8.88 
4.15 
8.6 
11.2 

9.1 

6.2 

6.45 

4.9 

4.75 

4.45 


1040 
916 
802 
802 
663 

1250 
1180 
916 
1040 
2260 

3740 

1900 

1180 

859 

653 

625 

526 
625 
658 
666 

488 

451 

653 

8340 

13300 

9290 
3920 
2690 
1660 
1400 
978 


4.3 

4.25! 

4.25 

4.25 

4.65 

5.0 

4.6 

4.4 

4.25 

4.5 

4.7 

4.95 

4.65 

4.45 

4.35 

4.15 
4.05 
4.15 
5.05 
5.0 

4.55 

4.5 

4.4 

4.45 

4.35 

4.3 

4.15 

4.05 

4.1 

4.2 


802 
750 
750 
750 
1250 

1820 

1180 

916 

750 

1040 

1320 

1740 

1250 

978 

859 

653 

566 

653, 

1900 

1820, 


1110 

1040 

916 

978 

859 

802 
653 
566 
607 
699 


4.12 
4.1 
4.08 
4.1 

6.06 

i 

7.4 

5.55 

5.7 

8.66 

6.8 

5.6 
5.15 
4.9  i 
4.75 
4.65 

4.65 
4.48 
4.36 
4.16 
4.12 

4.12 

4.1 

4.02 

3.98 

3.9 

3.8 

3.9 

5.4 

7.7 

6.65 

5.75 


607 
6071 
607 
607 
3660 

6110 
2770; 
9080 
8440 
5000 

2850 
2060 
1650 

1400; 

1260 

1110 

1020 

859 

654 

607 

607 
607 
525 
525 

451 

384 

451 
2510 
6660 
4650 
8120. 


5.4 

5.5 

7.4 

7.76 

6.96 

6.65 

8.85 

8.95 

7.6 

7.05 

6.9 

6.6 
6.0 
5.5 
5.15 

4.95 

4.75 

4.6 

5.0 

5.0 

6.0 
4.9 
4.8 
6.6 
8.0 

7.8 

6.4 

6.66 

5.46 

6.1 


2510 
2680 
6110 
6760 
5280 

4730 
8820 
9000 

6480 
6460 

5190 
4640 
3560 
2680 
2080 

1740 
1400 
1180, 
1820 
1820 

1820 
1650 
1480 
4640 
7220 

6740 
4280 
2940 
2890 
1990 


4.85 

4.76 

4.7 

4.55 

4.6 

4.36 

4.3 

4.2 

4.45 

6.76 

11.8 
8.4 
6.55 
8.0 
9.95 

9.05 

7.0 

6.16 

5.75 

6.46 

6.05 
4.96 
5.76 
8.75 
8.3 

6.5 

6.6 

5.46 

5.4 

6.25 

5.36 


1579 
1400 
1320 
1110 
1040 


802 

699 

978 

4910 

14600 
7070 
4550 
7220 

109T0 

9200 
5379 
3830 
9120 
2590 

19T0 

174*> 
3120 

8630 
7780 

4460 
2850 
2590 
2510 
2250 
2420 


Relation  of  gage  heights  to  discharge  not  affected  by  Ice 
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ESTIMATED  MONTHLY  DISCHARGE     OF  TYGART  RIVER,  AT  FETTER- 
MAN,  W.  VA. 

(drainage  area  1,3 f/0  square  miles.) 


discharge  In  Second-feet. 


Run-oil. 


MONTH. 


Maximum. 


1  |  Second-feet 

Minimum.      Mean,      'per  square 

mile. 


1907. 

June 18000  750 

July 38600  978 

August,     18300  451 

September _ 

October,  _ 8440  884 

November 9000  1180 

December 14600  009 


1         t 

1 
4870 

3.26 

6600 

4.25 

2100 

1.67 

WW 

.746 

2110 

1.57 

3940 

2.94 

4010 

Z.W 

Depth  In 
inches. 


3.40 
4.90 
1.81 
.88 
1.81 
3.28 
8.45 


1908. 

January, 

February, , 

March,    

April.    

May.    

June , 

July    t. 

August, 

September. 

October, 

November _ 

December,    

The   year 


19800 

1260 

8860 

2.88 

8.82 

ttJSOO 

2160 

5660 

4.22 

4.56 

18100 

2080 

6210 

4.68 

5.84 

13400 

1040 

5040 

3.76 

4.20 

18500 

1110 

6700 

5.00 

5.7o 

2850 

828 

962 

0.70 

0.78 

6200, 

218; 

1200 

.896 

1.08 

850 

80 

248 

.185 

.21 

118 

251 

56 

0.42 

.05 

25 

12 

18 

.018 

.01 

32' 

12 

20 

.015 

.02 

526 

82, 

225 

.168 

.19 

20300 


12 


2514 


1.907 


25.46 


1909 

January,   

February,   

March,    

April,    

May 

June.    

July 

AUgU8t 

September 

October 

November,    

December,     

The   year 


10200, 

11100 

7220 

14000: 

10300 

9000 

3020 

2940 

4650 

16700 

7220 

3290 


16700 


884 
•600 
978 
488 
488 
451 
134 
153 
218 
172 
451 


2240 

4460 

3410 

5260 

2080 

2730 

464 

707 

808 

2070 

1820 

880 


2202 


1.67 

3.38 

2.54 

8.93 

1.65 

2.04 
.846, 
.528 
.603 

1.54 
.985 
.657 


1. 645' 


1.92 

3.47 

2.93 

4.38 

1.70 

2.28 

.40 

.61 

.67 

1.78 

1.10 

.76 


22.09 


•Minimum  dfpcharee  Feb.  esrfnmtfd. 


56 


830 

ESTIMATED  MONTHLY  DISCHARGE  OP  TYGART  RIVER,  AT  FETTER- 
MAN,   W.   VA. 

(Drainage  area  1,340  square  miles.) 


MONTH. 


tioio. 

January 

February,     

March,   „ , 

April.    

May.    

June 

July 

August,    

September,     

October,    

November,    , 

December,    

The   year,    


Discharge  In  Second-feet. 

Runoff. 

■ 

Second -feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  in 

i 

mile. 

inches. 

18200 

i 
$500 ' 

7430 

5.54 

6.39 

11300 

i 

i 

4300 

8.21 

8.34 

3740 

526, 

1260 

.988 

1.08 

5190 

451! 

1370 

1.02 

1.14 

8910 

8021 

1900 

1.42 

1.64 

20800 

802 

5430 

4.06 

4.52 

2500 

153 

961 

.782 

.84 

<869 

45 

164 

.115 

.13 

916 

72 

291 

.217 

.24 

26B 

63 

108 

.081 

.09 

3380 

172, 

476 

.864 

.40 

9880 

1 

1820 

1.89 

1.57 

20600 


45 


2110 


1.57 


21.36 


1911. 

January 

February,     

March 

April,    

May, 

June,   

July 

August 

September,     

October,    

November,     

December 

The  year 


35000 
10100 

6480 
14200 

1570 

4460 

490 

11200 

220JX> 

21200 

6400 
11000 


1820 

802 

1400 

1650 

200 

172  • 

63 

50, 

525 

802; 

490 

870 


8019 

5.964 

6.899 

2900 

2.164 

2.253 

3634 

2.712 

3.126 

5898 

4.028 

4.494 

534 

.399 

.46 

•              1082, 

.807 

.901 

286 

.176 

.203 

665 

.496 

.572 

3854 

2.875 

3,908 

5820. 

4.348 

6.007 

2236, 

1.668 

1.861 

3120 

2.838 

2.696 

SoOOO 


50 


3125 


2.332 


31.266 


fDaily  discbarge  Jan.  1  and  2,  February  6  to  15  and  December  6  to  24,  estimated  because  of 
Ice.  on  basis  of  cllmatologlc  records,  discharge  of  adjacent  drainage  areas  and  gage  observers 
notes. 

Mean  discharge  February  6  to  16  estimated  about  2,240  second-feet. 
Mean  discharge  December  6  to  24  estimated  about  463  second-feet. 
J  Estimated. 
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WEST  FORK  RIVER. 


Description  of  Basin. 

The  West  Fork  river  rises  in  the  western  part  of  Upshur  county, 
W.  Va.,  and  flows  northwestward  into  Lewis  county,  thence  flowing  in 
a  slight  northeasterly  direction  to  its  junction  with  the  Tygart  river 
near  Fairmount,  W.  Va. 

Its  length  is  approximately  seventy  miles  and  its  drainage  area, 
above  the  mouth,  is  about  845  square  miles.  The  elevation  of  the 
hills  at  the  source  is  about  1,500  feet,  while  at  its  mouth  the  eleva- 
tion is  about  860  feet.  It  flows  through  a  broad  valley,  the  border- 
ing hills  being  steep  and  precipitous  and  slightly  forested.  There  are 
no  lakes,  ponds  or  swamps  on  the  drainage  area.  There  are  numer- 
ous tributaries,  the  largest  of  which  are  Ten  Mile  creek,  Simpson 
creek  and  Stone  Coal  Creek.  Its  watershed  is  underlain  by  very 
valuable  and  extensive  coal  beds  and  contains  oil  and  gas  in  abun- 
dance. There  are  several  large  towns  in  the  drainage  basin,  the  most 
important  of  which  are  Clarksburg  and  Weston. 

Little  water-power  has  been  developed,  although  the  main  stream 
and  its  tributaries  afford  ample  opportunity. 

The  mean  annual  precipitation  over  this  watershed  is  between  45 
and  50  inches. 

The  discharge  has  been  measured  since  1907,  at  Enterprise,  W. 
Va.,  33  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  25. 


WEST  FORK  RIVER  AT  ENTERPRISE,  W.  VA. 


DESCRIPTION   OF   STATION. 

This  station  was  established  on  June  2,  1907,  by  the  United  States 
Geological  Survey,  who  has  maintained  and  operated  it  since  that 
date,  and  is  located  at  the  steel  highway  bridge  at  Enterprise,  Har- 
rison Co.,  W.  Va.,  about  3-4  mile  above  the  mouth  of  Bingaman  creek, 
arid  about  12  miles  above  the  mouth. 

The  channel  is  broken  by  one  pier ;  the  bed  being  smooth  rock  and 
permanent.     Both  banks  are  high  and  not  subject  to  overflow. 
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DISCHARGE   TAGLE  FOR  TYGART    RIVER,    AT     FETTERMAN,  W.  VA., 

FROM  JUNE  3,  1907,  TO  DEC.  31,  1910. 


• 

•** 

I 

• 

- 

4» 

X3 

J3 

XX 

Xt 

XS 

1 

• 

U 

« 

CM 

i 

2 

& 

Xi 

09 

OS 

OS 

03 

OS 

s 

S 

X\ 
o 

cm 

•s 

s 

X\ 

o 

.c 

08 

09 

OS 

OB 

03 

3 

03 

B0 

•** 

C3 

(B 

5 

o 

Q 

O 

3 

A 

o 

Q 

o 

Feet. 

Sec. -ft. 

j     Feet. 

Sec.-ft. 

,     Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

|      Feet. 

Sec.  ft. 

2.00 

1               4 

.40            910 

'            .80 

5002 

.20 

9480 

'            .5C 

I         13080 

.10 

I               6 

.50           1040 

.90 

5186 

.30 

9670 

1            .« 

J         14196 

.20 

l               9 

.60           1176  ' 

I           7.00 

r»3T0 

.40 

9860 

1              .70 

1         14112 

.80 

>              12 

.70           1324 

1             .10 

5554 

.50 

10060 

!               .80         146S8 

.40 

1              16 

.80           1484 

.              .20 

5738 

.60 

10240 

.9C 

1          14844 

.60 

1              20 

.90           1650 

|             .30 

5922 

.70 

10430 

1          12.04 

1          15060 

.60 

l              25 

5.00           1820 

!             .40 

©107 

.80 

10C20 

'          .« 

I         15284 

.70 

l              89 

.10           1990 

.50 

6292  i 

.90 

10810  < 

1              •* 

1         15508 

.» 

40 

.20           2162 

.60 

6477 

10.00 

11000 

.3C 

1         15738 

.90 

50 

.80           23S4 

.70 

6662 

.10 

11190 

.4C 

1         15956 

3.00 

68 

.40           2500 

.80 

6848 

.20 

11  ?8') 

1                   *€ 

1         16180 

.10 

80 

•  5C 

)              2Wi 

.90 

7034 

.30 

11570 

1                 .« 

1         16404 

.20 

108 

.GC 

>           2804 

8.00 

7220 

.40 

11760 

.7C 

>         16028 

.80 

184 

.7C 

I           3030 

.10 

7406 

.50 

119(10 

.80 

1         16852 

.40 

172 

.8C 

1           3206 

.20 

7592 

.03 

12140 

.9C 

>         17076 

.50 

218 

.9C 

1           3382 

.30 

7780 

.70 

12330 

1          13.00 

1         17300 

.00 

268 

0.0G 

1           3500 

.40 

7«8 

.80 

12f»20 

14.0C 

1         19600 

.70 

823 

.1C 

I           3738 

.50 

81S6 

.90 

12710 

15.0C 

>         21900 

.80 

384 

.2C 

1           3910 

.eo 

8344 

11.00 

12900 

10.01 

1         24300 

.90 

451 

.3C 

1           4096 

!              .70 

8532 

.10 

13116 

17.W 

1         26700 

4.00 

525 

.4f 

1           4276 

.81 

8720 

.20 

13332 

18.0C 

1         29100 

.10 

607 

.50 

1           4456 

.90 

8010 

.30 

13548 

I9.cn 

>         31600 

.20 

669 

.60 

1           4638 

9.00 

9100 

.40 

13764 

20.0C 

1         34100 

.30 

802 

.7(1 

1           4820 

.10 

9290 

Note: — The  above  table  is  not  applicable  for  Ice  or  obstructed-channel  conditions.    It  ia  based 
on  id  discharge  measurements  made  during  1907-1911  and  is  fairly  well  defined  below  gage  height 
2.9  feet:  well  defined  between  gage  heights  3.0  feet  and  7.0  feet  and  fairly  well  defined  above 
gage   height   7.1    feet.     Above  gage  height  18.0  feet  the  rating:  curve  la  extended  on  a  tan- 
gent. 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  TYGART  RIVER,  AT 

FETTERMAN,  W.  VA. 


1907. 
Day. 


JUNE. 


JULY. 


AUG. 


SEPT. 


OCT. 


NOV. 


DEC. 


G  H    Dfs.    G  H    Dis.    G  H    Dis.        G  II     Dis.    G  H    Dis.    G  H    Die.  j  G  H    Dii. 


1, 
2. 
8, 
4. 
5, 

6, 
7, 
8, 

10. 

11, 
12, 

18, 
14. 
1*. 

16, 
17, 
18, 

19. 
20, 

a, 

22, 
23. 
24, 
26 

26 

27 

28,    

29 

80 

31 


,__( 


5.7 
5.6 
5.4 

6.6  . 
6.35 
6.05 
10.9 
8.8 

6.3 

6.0 

6.4 
13.3 
12.6 

8.95 

6.5 

5.7 

5.25 

4.75 

4.7 

4.55 

4.55 

4.5 

5.45 


3030 
2860 
2690 

4640 
4190 
3660 
12700 
8680 

4100 

3560 

6110 

18000 

16400 

89101 
4460 
8030. 

2250 
1400 

1320 
1110 
1110, 
1040 
2590, 


5.15 

6.8 

6.6 

5.5 

4.9 

4.55 

4.56 

4.45 

4.8 

9.1 

8.25 

8.16 

8.15 

7.2 

5.9 

5.3 
12.7 
19.8 
15.6 

9.15 

6.75 

5.6 

5.45 

5.85 

8.45 


2060 
4100 
4640 
2680 
1660 

1110 
1110 
978 
1480 
9290 

7690 
7500 
7500 
5740 
8880 

2330 
16600 
38000 

23300 
9380 

4910 
2850 
2590 
8290 
4370 


4.5 

4.4 

4.3 

4.28 

4.15 

4.65 

4.6 

4.4 

4.5 
5.25 

6.1 

5.05 

4.6 

4.85 

4.16 

4.0 

4.0 

4.0 

4.16 

4.06 


1040 
916 
802 
802 
668 

1250 
1180 
916 
1040 
2260 

8740 

1900 

1180 

859 

653 

525 
525 
526 

658 

mm 
oou 


8.96  488 

8.88  451 

4.16  653 

8.6  8340 

11.2  13300 


4.3 

4.25 
4.25 
4.25 
4.65 

5.0 

4.6 

4.4 

4.25 

4.5 

4.7 

4.95 

4.65 

4.45 

4.86 

4.15 
4.05 
4.15 
5.05 
6.0 

4.65 

4.5 

4.4 

4.45 
4.35 


802 
750 
750 
750 
1250 

1820 

1180 

918 

750 

1040 

1820 

1740 

1250 

978 

859 

6531 

566 

663 

1900 

1820 

1U0 

1040 

910 

978 

869 


4.12 

4.1 

4.08 

4.1 

6.06 

7.4 

5.65 

6.7 

8.66 

6.8 

6.0 

5.15 

4.9 

4.76 

4.66 

4.65 
4.48 
4.36 
4.15 
4.12 

4.12 

4.1 

4.02 

8.96 

8.9 


607 
607 
607 
607 
8060 

6110 
2770 
3060 
8440 
5000 

2850 
2080 
1650 
1400 
1250 

1110 

1020 

869 

664 

607 

607 
607 
625 
525 
451 


6.4 

5.6 

7.4 

7.75 

6.95 

0.65 

8.85 

8.96 

7.0 

7.05 

6.0 
6.6 
6.0 
5.5 
5.15 

4.95 

4.75 

4.6 

5.0 

6.0 

5.0 
4.9 
4.8 
0.0 
8.0 


2510 
2680 
6110 
6760 
5880 

4730 
8820; 
9000 
6480 
5460 

5190 
4640 
8560 
2660 
2060 

1740 
1400 
1180 
1620 
1820 

1820 
1660 
1480 
4640 
7220 


4.85  1570 

4.75  1400 

4.7  1890 

4.56  1110 

4.6  1040 

4.85 

4.8 

4.« 

4.45 

0.7S 

11.8 
8.4 
6.56 
8.0 
9.96 

9.05 

7.0 

6.16 

6.76 

5.46 

6.05 
4.96 
5.75 
8.76 
8.3 


978 
4910 

14600 
7970 
4560 


109T0 

9800 
5890 


S120 


19T> 
1740 
8120 
869> 
7780 


4.55     1110:    5.75     8120     9.1       9290        4.3        802     3.8        884     7.2      6740     0.5       4460 
4.5       1040     6.75     3120     6.2       3920        4.15       653     3.9         451     0.4       4280     5.0       2850 


4.45 
4.25 
4.3 


978 
760 
802 


6.0 
4.66 
4.8 
4.85 


1820 
1110 
1480 
1570 


5.46 
4.9 
4.76 
4.45 


2690 
1660 
1400 

978 


4.05 

4.1 

4.2 


566 
607 
699 


5.4 
7.7 
6.55 
5.75 


2610 
6660 
4550 
3120 


6.06 
5.45 
6.1 


2940 
2690 
1990 


5.46  2590 

5.4  2510 

5.25  2250 

6.35  2420 


Relation  of  gage  heights  to  discharge  not  affected  by  ice 
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ESTIMATED  MONTHLY  DISCHARGE      OF  TYGART  RIVER,  AT  FETTER- 
MAN,  W.  VA. 

(drainage  area  l,3'/0  square  miles.) 


Discharge  In  Second-feet. 


Run-ofl. 


MONTII. 


Maximum.   Minimum.      Mean. 


1807. 

June lfiOOO  750 

July 33600  978 

August 13300  451 

September,  

October,  _ 8440  384 

November 9000  1180 

December 14600  699 


Second-feet 

1  per  square 

mile. 


Depth  hi 
incites. 


4370 

3.20 

5690 

4.25 

2100 

1.67 

WW 

.746 

2110 

1.67 

3940 

2.94 

4010 

2.99 

3.40 
4.90 
1.81 
.83 
1.81 
3.28 
8.45 


1908. 

January,   

February,     

March,    

April,    

May,   

June , 

July    i. 

August 

September, 

October, 

November 

December,    

The  year 


19800 

1260 

8800 

2.88 

8.82 

«J800 

2160 

5660 

4.22 

4.65 

18100 

2080 

6210 

4.68 

5.34 

13400 

1040 

5040 

3.76 

4.20 

18300 

1110 

6700 

5.00 

6.76 

2850 

823 

932 

0.70 

0.78 

0200 

218 

1200 

.896 

1.08 

859 

80 

248 

.185 

.21 

118. 

25 

56 

0.42 

.05 

25 

12 

18 

.013 

.01 

32 

12 

20 

.016 

.02 

525: 

32 

225 

.168 

.19 

20300, 


12 


2614 


1.907 


25.46 


1909. 

January,   

February,   

March,    

April 

May 

June 

July 

August 

September 

October 

November,    

December 

The    year 


10200 

11100 

7220 

14000 

10300 

9000 

3920 

2940 

4550 

16700 

7220 

3290 


384 
•600 
978 
488 
488 
461 
134 
153 
218 
172 
451 


16700 


2240 

4460 

3410 

5260 

20P0 

2730 

464 

707 

808 

2070 

1320 

880 


2202 


1.67 

3.33 

2.54 

3.93 

1.55 

2.04 
.846 
.528' 
.60S 

1.54 
.985 
.657 


1.643 


1.92 

3.47 

2.93 

4.38 

1.70 

2.28 

.40 

.61 

.67 

1.78 

1.10 

.76 


22.09 


•Minimum  discharge  Feb.  esrhnnted. 


56 
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ESTIMATED     MONTHLY    DISCHARGE    OF     WEST    FORK    RIVER,     AT 

ENTERPRISE,    W.    VA. 

(Drainage  area  750  square  miles.) 


Discharge  li   Second- feet. 


MONTH. 


June,    2-90, 

July,    

August,    ... 
September, 
October.     .. 
November. 
December,    . 


1907. 


Run-off. 


Second- feet 

per  square 

mile. 


1150 

1.53 

1790 

2.89 

796 

1.06 

610 

0.72 

eei 

0.83 

1670 

2.28 

1740 

2.82 

Depth  in 
inches. 


1.65 
2.76 
1.22 
0.S0 
0.95 
2.49 
2.66 


1908. 

January,     

February.     

March,    

April,    

May 

June 

July,    

August,    

September 

October,     

November,    

December 

The    year 


7560 

227 

1520 

2.03 

2.84 

14100 

707 

2460 

3.28 

3.64 

12800 

707 

3400 

4.63 

5.22 

8160 

190 

1780 

2.37 

2.64 

16000, 

227' 

3050 

4.07 

4.69 

767; 

30 

167 

0.209 

0.23 

649 

36 

162 

0.216 

O.2.* 

489 

16 

103 

0.137 

0.16 

30 

12 

20 

O.nyi 

o.rs 

25 

16 

21 

0.028 

0.03 

20 

20 

20 

0.027 

0.03 

99 

20 

34 

0.046 

0.0G 

16000 

20 

1060 

1.41 

19.21 

tl909. 

January,     

"February,     

March,    

April,    

May, 

June 

July 

August,      

September, 

October 

November, 

December 

The    year 


'February  minimum  estimated. 

tDaily  discharge  January  29  to  February  5  and  December  18  to  81  estimated  on  account  ol  Ht 
Mean  daily  discharge  for  period  December  18  to  31  estimated  about  170  second- feet 


5860 

36 

881 

1.17 

1.5." 

8780, 

•350 

2500 

3.38 

z.r 

3360; 

489 

1220 

1.63 

1.8P 

8040 

266 

1820, 

2.43 

2.71 

<y  o 

TO 

741 

0.988 

1.14 

6820 

155 

1530 

2.04 

2.iS 

480 

SO 

116 

0.155 

O.l* 

959 

20 

139 

0.185 

O.fl 

1600 

36 

143 

0.191 

0  ^ 

4420 

25 

384 

0.512 

O  ."> 

1600 

64 

198 

0.264 

©.?> 

3560 

i 

64 

386 

0.516 

0.."** 

8780 

20 

824 

1.10 

14."* 
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ESTIMATED    MONTHLY    DISCHARGE    OF    WEST    FORK    RIVER,     AT 

ENTERPRISE,   W.   VA. 

(Drainage  area  750  square  miles.) 


MONTH. 


January. 
February, 
March.    ... 
April.    .... 

May 

June,   

July.    

August.    .. 
September. 
October.    . 
November, 
December, 


U910. 


Discharge  In  Second-feet. 

Run-off. 

I 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 

Depth  In 

i 

mile. 

Inches. 

12200 

300 

3860 

6.16 

6.94 

6680 

767 

2090 

2.79 

2.90 

2090 

79 

426 

0.668 

0.66 

480 

64 

188 

0.184 

0.21 

4740 

79 

623 

0.696 

0.80 

8160 

79 

798 

1.06 

1.18 

1380 

30 

812 

1             0.466 

i 

0.68 

04 

16 

25 

I            0.064 

1 

0.04 

3670 

30 

464 

0.606 

0.68 

166 

20 

48 

0.064 

0.07 

2960 

36 

263 

0.837 

0.88 

5290 

1160 

1             1.68 

1.76 

The  year, 


12200 


16 


886 


1.11 


16.14 


1911. 


January,   . 
February. 
March.    ... 

April 

May,    

June,   

July.    

August,    .. 

September, 

October. 

November. 

December. 


17700 

707 

8480 

4.67  ! 

8.27 

2960 

807 

1260 

1.67 

1.74 

6610 

896 

1280 

1.71  [ 

1.97 

8280 

640! 

2420 

8.28 

8.60 

•*0 

62 

161 

0.216 

0.2& 

893 

30 

148 

0.197, 

0.22* 

166 

20 

67 

0.0761 

0.09* 

8630 

20 

482 

0,643 

0.74 

8900' 

2271 

1710 

2.28  ' 

2.6* 

116D0 

286 

2820 

8.09  , 

8.66 

2660 

148 

968 

1.28  ' 

1.48 

8680 

r 

190 

i 

1710 

2.28  i 

2.68 

The   year, 


17700 


20 


1880 


1.77 


24.04 


IDally  discharge  January  l  and  2.  February  lo  to  16  and  December  6  to  19  estimated  on 
account  of  ice.    Mean  discharge  for  period  December  6  to  19  estimated  about  210  second-feet^ 
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DUNKARD  CREEK. 


DESCRIPTION  OF  BASIN. 

Dunkard  creek,  a  tributary  of  Monongahela  river  in  Monongahela 
county,  West  Virginia,  and  Greene  county,  Penna.,  drains  an  area  of 
approximately  235  square  miles,  of  which  125  square  miles  lie  in 
Pennsylvania.  Rising  in  two  forks,  Pennsylvania  and  West  Vir- 
ginia forks,  the  former  heading  in  the  south  central  part  of  Greene 
county,  and  the  latter  in  the  western  part  of  Monongahela  county,  W. 
Va.,  which  join  on  the  Pennsylvania-West  Virginia  line,  the  stream 
follows  a  general  easterly  direction  through  a  rolling,  well  settled, 
farming  country,  practically  deforested,  with  many  turns,  crossing 
and  recrossing  the.  state  line  to  its  mouth,  three  miles  below  Point 
Marion.    The  distance  from  the  forks  to  the  mouth  is  about  36  miles. 

The  West  Virginia  fork  rises  at  an  elevation  of  about  1,300  feet, 
and  the  Pennsylvania  fork  at  an  elevation  of  about  1,400  feet.  The 
junction  lies  at  an  elevation  of  975  feet,  and  the  mouth  at  an  eleva- 
tion of  800  feet.  The  forks  have  an  approximate  fall  of  30  feet  per 
mile,  whereas  the  rate  of  fall  from  the  junction  to  the  mouth  is  at  the 
rate  of  live  feet  per  mile.  The  principal  tributaries  are  Pennsyl- 
vania and  West  Virginia  forks.  There  are  only  a  few  small  villages 
and  one  borough  in  this  basin,  none  of  which  use  the  water  of  this 
stream  for  domestic  supply.  This  creek  in  the  fall  of  1908  was  ab- 
solutely dry  at  a  point  a  short  distance  above  its  mouth. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  has  been  measured  since  October  14th,  1909,  at 
"Bobtown,"  about  two  miles  above  the  mouth. 


OHIO  BASIN— STATION  NO.  26. 


DUNKARD  CREEK  AT  -BOBTOWN,"  PA. 


DESCRIPTION  OP   STATION. 

This  station  was  established  by  the  Water. Supply  Commission  of 
Pennsylvania,  in  cooperation  with  the  Flood  Commission  of  Pitts- 
burg, on  October  14th,  1909,  and  is  located  on  a  single  span,  covered 
wooden  bridge  at  "Bobtown,"  about  two  miles  above  the  mouth. 
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The  channel  above  and  below  the  station  is  straight.  Both  banks 
are  high  and  do  not  overflow.  The  bed  is  rocky  and  is  mostly  of 
solid  rock  and  is  permanent.  There  is  a  deep,  quiet  pool  under  the 
bridge  at  low  stages  with  very  sluggish  velocity.  The  creek  goes  dry 
during  every  period  of  drought. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge  during  floods  and  by  wading  during  low  stages.  The 
initial  point  for  soundings  is  top  edge  of  bridge  seat,  left  abutment. 

A  twelve  foot  staff  gage  is  bolted  to  the  downstream  wing  of  the 
left  abutment.  The  eJevation  of  zero  is  arbitrarv  datum.  Bench 
mark  No.  1  is  shelf  on  top  of  second  course  from  bottom,  third 
stone  in  from  face ;  elevation,  2.64  feet  above  zero  of  gage.  The  gage 
is  read  twice  daily  by  Frank  South. 

Since  the  establishment  of  this  station  2  discharge  measurements 
have  been  made.  Owing  to  the  insufficient  number  of  discharge 
measurements,  no  rating  curve  has  been  computed  for  this  station 
and  only  the  discharge  measurements  and  daily  gage  heights  have 
been  published. 


DISCHARGE  MEASUREMENTS  OF  DUNKARD  CREEK,  AT  "BOBTOWN," 

GREENE  COUNTY,  PENNA. 

(Drainage  area  2S0  square  miles.) 


1 

1 

• 

c 
o 

"Z 
it 

■ 

O 

"3 

• 

■u 

.c 

bf 
"3 

• 

-    ft* 

no.: 

Date. 

Hydrographer. 

• 

«M 

c 

> 

«G 

>4 

Remarks. 

+» 

•M 

a 

«J 

«G 

i 

32 

tt 

* 

OB 

i 

! 

1      & 

< 

a 

© 

o 

• 

i 

1 

Ft.  1 

1 

! 
i 

/eet.i 

Sq.  ft. 

per   | 

Feet. 

Sec. -ft. 

I 

1900. 

i 

sec.  I 

1 

Oct.     14, 
1911. 

Kenneth  Grant,   

7' 

i 

2.2 

.18  | 

1 

.58 

.41 

1  Wading        measure- 
•    ment       one       mile 
1      above  mouth. 

2 

July    11, 

Langenheim,    

83 

18.6 

.48  | 

1 
i 

.96 

8.9 

Wading         measure- 

1      ment  at  2nd  ford 

below  Bobtown. 
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DAILY  MEAN  GAGE  HEIGHTS  OF  DUNKARD  CREEK,  AT  "BOBTOWN. 

GREENE  COUNTY,  PENNA. 


2,  .. 

8.  -. 

4.  - 

5,  .. 


6. 
7. 
8, 
9. 
10, 

11. 
12. 
13, 
14. 
16, 

16. 
17. 
18. 
19. 
20, 

*1. 
22. 
28, 
24. 
26, 

26, 
27, 
28, 
29. 
». 
81. 


1909. 
Day. 


OCT.     NOV.      DEC. 


0.58  I 
0.58 

I 
0.60 
0.60  , 
0.60  I 
0.60  : 
0.60  | 

i 
0.62 
0.62  | 
0.72 
0.90  | 
0.94  | 


0.90 
0.90 
0.88 
0.79 
0.74 
0.72 


0.70 
0.69 
0.67 
0.64 
0.62 

0.64 
0.65 
0.68 
0.70 
0.72 

0.70 
0.70 
0.70 
0.69 
0.68 

0.68 
0.67 
0.64 
0.62 
0.62 

0.61 
0.61 
0.62 
0.62 
0.62 

0.62 
0.62 
0.62 
0.62 
0.62 


G  H       OH       6  H 


0.62 
0.62 
0.62 
0.62 

0.62 

0.62 
0.66 
0.70 
0.71 
0.70 

0.70 
0.70 
0.82 
1.60 
1.92 

1.60 
1.60 
1.51 
1.31 
1.14 


1.02 
0.96 
0.86 
0.82 

0.90 
0.85 
0.82 
0.86 
0.90 
0.91 
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DAILY  MEAN  GAGE  HEIGHTS  OF  DUNKARD  CREEK  AT  "BOBTOWN." 

GREENE  COUNTY,  PENNA. 


i. 

2, 
3. 
4. 
5, 

6, 
7. 
8, 
9, 
10. 

11, 
12, 
13, 
14. 
15, 

16, 
17. 
18, 
19. 
20, 

21. 
22. 
23, 
24, 

2o, 

26, 

27, 
58, 
29, 
30, 

31. 


1910. 
Day. 
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GHGH6HGHGHGH 


GH    GH    GH    GHIGHGH 


0.94 

2.10 

3.88 

1.08 

1.62 

1.70 

1.34 

1.34 

0.74 

1 
0.68 

0.67i 

1.66 

1.41 

2.02 

3.37 

1.13 

1.50 

1.97 

1.27 

1.24 

0.78 

0.64 

0.70 

1.47 

3.24 

2.40 

2.88 

1.09 

1.44 

2.16 

e8.70 

1.14 

1.20 

0.62, 

0.70 

1.40 

3.05 

2.90 

2.55 

1.09 

1.43 

2.01 

3.04 

1.04 

1.96 

0.60 

0.70! 

1.33 

2.30 

2.76 

i 

2.35 

1.20 

1.43 

1.83 

2.22 

0.96 

1.57 

0.60 

0.69 

1.80 

4.90 

2.34 

2.21 

1.17 

1.35 

2.00 

1.85 

0.90 

1.47 

0.69 

0.68 

1.29 

3.75 

1.90 

2.07 

1.29 

1.27 

2.02 

4.43 

0.85 

1.46 

0.60 

0.68 

1.89 

2.40 

2.06 

1.97 

1.22 

1.25 

1.84 

3.85 

0.81 

1.32 

0.59 

0.68 

1.35 

2.29 

1.85 

1.86 

1.20 

1.28 

1.70 

2.60 

0.79 

1.80 

0.68 

0.67 

1.43 

1.95 

1.86 

1.72 

1.13 

1.32 

2.09 

2.06 

0.78 

i 

1.24 

0.67 

1 

0.69 

l..!2 

1.88 

1.79 

1.67 

1.10 

1.42 

2.50 

1.94 

0.80 

1.20 

0.56 

0.69 

1.55 

1.80 

1.99 

1.61 

1.14 

2.59 

2.87 

1.74 

0.78 

1.14 

0.52 

0.70 

1.49 

1.8S 

2.13 

1.56 

1.06 

2.40 

2.40 

2.35 

0.73 

1.06 

0.52 

0.70 

1.45 

5.90 

2.09 

1.52 

1.01 

2.28 

2.12 

3.13; 

0.69 

1.19 

0.50 

0.70 

1.52 

3.80 

1.S4 

1.49 

1.04 

2.28 

1.97 

2.28 

0.6S 

1.161 

0.49 

0.70 

1.56 

2.87  b  3.92 

1.43 

1.10 

2.15 

1.84 

1.98 

0.64 

1.10, 

0.50 

0.70 

1.56 

2.68 

4.45 

1.39 

1.05 

1.54 

1.72 

1.86 

0.62 

1.05 

0.50 

0.70 

1.56 

a6.75 

3.32 

1.36 

1.03 

1.67; 

1.02 

1.74 

0.60 

1.00 

0.50 

0.70 

1.62 

4.80 

2.58 

1.82 

1.08 

1.94  d  3.40 

1.59 

0.72 

0.94i 

0.61 

0.70' 

1.82 

3.09 

2.48 

1.30 

i 

1.11, 

1.72 

j 

2.41 

1.42 

0.70 

0.90 

0.51 

0.70 

2.59 

4.80 

3.971 

1.30 

1.31 

1.76! 

1.93 

1.32' 

0.64 

0.88 

0.52 

0.70 

3.00 

4.25 

4.95 

1.30 

1.86 

2.08i 

1.6S 

1.26 

0.59 

0.86 

0.62 

0.70 

2.68 

3.05 

s.es 

1.28 

1.84 

1.901 

1.56 

1.18 

0.56 

0.82 

0.64 

0.72 

2.44 

2.75 

2.74 1 

1.28 

1.87 

1.74 

1.47 

1.14 

0.55 

0.77 

0.64 

0.7O  f  4.14 

2.S8 

2.42 

1.28 

2.36 

1.94 

1.37 

1.07 

0.53 

0.71 

0.62 

0.71 

3.04 

2.15 

2.35 

1.20 

2.40 

cS.OO 

1.28 

1.01 

0.58 

0.66 

0.62; 

0.72 

2.48 

4.14 

2.34 

1.15 

2.35 

2.29 

1.22 

1.00 

0.56 

0.66 

0.65 

0.72 

2.17 

3.50 

3.50 

1.13 

2.08 

1.96 

2-07 

0.9S 

0.64 

0.79 

0.69 

0.90 

1.98 

2.92. 

•  •  -—  v 

1.12 

1.36 

1.74 

1.64 

0.94 

0.52 

0.77 

0.69 

1.83! 

f3.96 

2.54. 

1.13 

1.75 

1.68 

1.46 

1.19 

0.50 

0.68 

0.67 

1.98 

4.44 

2.38. 

1.11 

i 

1.67. 

..  —  I 

1.16 

0.56. 

--«•»_ 

0.66. 



3.12 

n  Maximum  8.0  feet  at  5  P.  M. 
b  Maximum  5.6  feet  at  5  P.   M. 
(  Maximum  3.4  feet  at  5  A.  M. 
il  Maximum  3.9  feet  at  12  M. 
♦•  Maximum  5.52  feet  at  12.30  P. 


M. 


f  Maximum  5.00  feet  at  7.30  A.  M.  on  24th— 11  A.  M.  on  29th. 
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DAILY  MEAN  GAGE  HEIGHTS  OF  DUNKARD  CREEK  AT  "BOBTOWN," 

GREENE  COUNTY,   PENNA. 


1911. 
Day. 
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G  H  iG  H    G  H    G  H    G  H    G  H 


1. 
2, 
8. 
4. 
5, 

6. 
7. 
8. 
9, 
10, 

11. 
12. 
18. 
H, 
15. 

10. 
17, 
18. 
10, 
20. 

21, 
22, 
23. 

24. 
25. 

26, 
27, 
28. 
20, 
80, 

si. 


2.70L 

8.14. 

3.06 

2.70. 

2.80 

2.20 
2.00 
2.02 
2.3S 
2.15 

2.15: 
2.10 
a  0.83 
4.40 
8.70 


2.60, 
8.46 
3.25 

2.94 
3.30 
3.10 
2.98 
2.70 

2.33 
2.28 
2.12 
2.08 
2.06 


3.26  1.09 
2.61,  1.82 
2.26  1.84 
2.10  2.40 
1.96  b  3.69 


1.98 

2.28, 

2.34 

2.21 

2.32 

2.54 
3.87, 
4.40 
8.70 


3.45 
2.94 
2.71 
2.67 
2.64 

2.62 
1.49 
2.31 


2.14 
*.07 
1.08 
1.90 
1.86 

1.94 
2.81 
2.84! 
8.83 
3.60 

2.96 
2.56 
2.30 
2.19 

2.10 

i 

2.08 
1.89 
1.90 
1.96 
2.40 

2.35 
2.18 
2.08 
1.92 
1.78 

1.72 
1.74 
1.74 
1.68 
1.74 
1.05 


2.18  2.521 
2.20  d  4.70, 
2.20,  2.97 
2.62|  2.64| 
C4.97I    2.261 


4.20 
3.66 
3.25 
3.90 
8.25 

2.66 
2.44 
2.48 
2.48 
8.82 

3.12| 
2.72 
2.42| 
2.26 
2.70] 

2.76> 
3.00 
4.00 
3.16 
2.69 

2.44 
2.23 
2.05 
1.9b 
2.09 


2.06! 
1.93 
1.82! 
1.76! 

1.70 

i 

I 
1.64 
1.66 
1.48; 
1.42' 
1.38, 

1.361 
1.28 
1.26, 
1.211 
1.19 


1.44 
1.26 
1.24 
1.24 
1.18 

1.20 
1.18 
1.88 
1.50 
1.34 

1.23 

1.20 
1.15 
1.11 
1.16 

1.12 
1.12 
1.43 
2.38 
1.84 


GU    GH    GH    G  H    G  H    GH 


1.16i  1.58 
1.10,  i.36 
1.08;  1.20 
1.061  1.12 
1.02  e  1.93 


1.00, 
0.99 
0.96 
0.96 
0.98 
1.25 


1.83 
1.50 
1  52 
1.63 
114 


1.19 

1.10, 

1.02! 

0.94 

0.88 

0.82 

0.83 
0.78, 
0.72 
0.70, 

0.68 
0.92 
0.94 
0.91: 
0.90 

0.84 
0.82, 
0.76 
0.74 
0.70 

0.68, 

0.04, 

0.61 

0.62 

0.62 

0.61, 
0.60 
0.68 
0.66 
0.65 
0.64 


0.62 
0.61 
0.51 
0.66 
0.52 

0.60 
0.60 
0.62 
0.60 
0.60 

0.64 
0.62 
0.60 
0.73 
1.37 

1.02 
1.30 
1.36 
1.12 
0.98 

0.88 
0.80 
0.76 
0.73 
0.86 

1.12 
1.34 
1.16 
1.78 
3.48: 
8.20. 


2.46 
1.98 
1.66 
1.46 
1.30 

1.68 
3.87 
2.86 
2.60 
3.66 

2.98 
2.48 
2.06 
1.80 
f4.29 


2.471 

4.70! 
S.68: 
2.81 
2.41 

2.10 
8.96 
3.82! 
2.86 
2.60 

3.16 
3.60 
2.90 
2.59 
2.42 


5.06  2.64, 
3.92  2.48 
2.68  g  6.67; 
2.68  8.48 
2.20     2.90 


1.96 
2.32 
2.14 
1.82 
1.68 

1.64 
1.44 
2.02 
4.16 
3.22 


2.46! 
2.27 
2.08 
1.96 
1.78! 

1.68 
1.61 
1.64 
1.46 
1.46 
1.46. 


1.47 
1.46 
1.41 
1.86. 
1.82 

1.88 
2.44 
2.36 
2.10 
1.92 

1.79 
1.80 
3.25 
2.65 
2.88 

2.82 
2.18 
8.03 
8.80 
2.66 


1.74 
1.79 
1.78 
1.83 
1.73 

1.70 
1.72 
1.66 
1.66 
1.09 

1.76 
1.81 
1.94 
2.06 
2.80 

4.36 
3.70 
2.90 
2.51 
2.25 


2.88  2.17 

2.16.  2.28 

2.01  2.82 

2.02  2.50 
2.39  2.80 

2.81  S.00 
2.20  h  5.30 
2  12  3.44 
2.06  2.70 
1.98  2.68 
3.90 


a  Maximum  8.0  feet  at  2  P.  M. 
b  Maximum  4.8  feet  during  night, 
e  Maximum  5.8  feet  during  A.  M. 
d  Maximum  5.8  feet, 
e  Maximum  2.51  feet  at  1  P.  M. 
f  Maximum  5.7  feet  at  2  P.  M. 
g  Maximum  6.2  feet  at  9  A.  M. 
h  Maximum  6.8  feet  at  8  A.  M. 
January  20  to  February  2  inclusive  gage  carried  out  by  high  water. 
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TURTLE  CREEK. 


DESCRIPTION  OF  BASIN. 

Turtle  creek,  a  tributary  of  the  Monongahela  river  in  Allegheny 
and  Westmoreland  counties,  drains  an  area  of  approximately  145 
square  miles.  Rising  in  the  western  part  of  Westmoreland  county, 
it  flows  in  a  southwesterly  direction  along  the  Allegheny  county 
line  to  where  it  is  joined  by  its  largest  tributary,  Brush  creek;  and 
thence  through  Allegheny  county  to  its  mouth,  just  above  Braddock 
borough,  a  total  distance  of  about  twenty  miles.  The  basin  is 
fan-shaped  and  the  area  drained  is  a  rolling,  agricultural  country, 
only  seven  per  cent,  being  forested,  the  upper  section  being  entirely 
devoted  to  farming,  whereas  the  lower  section,  along  the  valley,  is 
congested  by  railroads  and  industrial  establishments.  The  entire 
watershed  is  densely  inhabited,  many  large  and  prosperous  boroughs 
lying  along  the  stream.  This  stream  rises  at  an  elevation  of  ap- 
proximately 756  feet,  making  the  average  fall  about  twenty-five  feet 
per  mile,  but  there  are  numerous  stretches  of  this  stream  which  are 
flat,  showing  only  a  fall  of  from  five  to  nine  feet  per  mile.  In  the 
lower  section  of  the  creek  the  channel  is  filled  to  a  considerable  depth 
with  silt.  Only  one  ^borough  rceives  a  domestic  water  supply  from  a 
tributary  of  Turtle  creek,  although  many  manufacturing  establish- 
ments use  the  water  for  industrial  purposes. 

The  mean  annual  precipitation  over  this  watershed  is  from  35 
to  40  inches. 

The  discharge  has  been  measured  since  December  1st,  1907,  at  East 
Pittsburg,  about  one  and  one-half  miles  above  the  mouth. 


OHIO   BASIN— STATION  NO.  27. 


TURTLE  GREEK  AT  EAST  PITTSBURG,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  December  1st,  1907,  by  the  Water 
Supply  Commission  of  Pennsylvania,  and  is  located  on  the  Cable 
Avenue  Viaduct  from  P.  R.  R.  depot  to  Westinghouse  Works,  in 
East  Pittsburg. 
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The  channel  is  straight  above  and  below  the  station  and  is 
walled  in  for  1;000  feet,  while  there  is  a  low  dam  200  feet  down- 
stream. Both  banks  are  high  and  do  not  overflow  except  in  high 
backwater  floods  from  the  Monongahela  river.  The  bed  of  the 
stream  is  composed  of  gravel  and  muddy  clay  and  is  somewhat  shift- 
ing. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  Cable  Avenue  Viaduct,  the  initial  point  for  soundings  being  a 
point  on  the  downstream  hand-rail  directly  above  top  edge  coping 
of  left  bridge  seat. 

A  16  ft.  staff  gage  is  fastened  to  the  right  abutment,  downstream 
corner,  the  elevation  of  zero  being  722.88  feet.  Bench  mark  No.  1 
is  top  of  right  abutment,  downstream  corner;  elevation  746.63  feet  or 
23.75  feet  above  gage  datum.  The  gage  is  read  twice  daily  by  the 
Westinghouse  Electric  and  Manufacturing  Company,  East  Pitts- 
burg. 

This  station  is  within  reach  of  backwater  floods  from  the  Monon- 
gahela river. 

Since  the  establishment  of  this  station  eleven  discharge  measure- 
ments have  been  made. 


DISCHARGE  MEASUREMENTS  OF  TURTLE  CREEK,    AT     EAST    PITTS- 
BURG, ALLEGHENY  COUNTY,  PENNA. 

(Drainage  area  J.J5  square  miles.) 


10 

n 


No.       Date. 


Hydrographer. 


1907. 

1  Nov.      7, 

1906. 

2  Jan.    10, 

3  Feb.    15, 


4  Aug.    22, 

5  Sept.  24, 


1900. 

6  Mar.   11, 

1910. 

7  Jan.    18, 

8  Jan.    29, 
0     Feb.    21, 

1912. 
Aug.      1, 


Eckels, 

Grant, 
Eckels, 


Stevens,    ... 
Langenheim. 


Kenneth  Grant, 

Eckels,    

do. 
do. 


Nov.    11, 


Boehringer, 
Ryder 
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Remarks. 


Ft.  ! 

Feet.  Sq.  ft.    per    Feet.  Sec. -ft. 
sec. 
215         2.22     1.85  ',    ATT 


94 

67 
87 


54 
14.5 


87 

87.5 
87.5 

S8.5 

S8 


107         0.54      1.85         58 
578         5.07     6.86     2956 


64         0.42     0.79 
11.4      1.27     0.25 


195 

177 
391 

188 

139 


1.92     2.07  374 

10.10  6410 

2.03     2.50  361 

3.86     4.90  1509 


1.51      2.13 
1.26     1.60 


284 

175 


upstream 
Creek    fall- 


Strong 
wind, 
in*. 

26.7 

14.5  Wading  Measure- 
ment 300  f«?et  abor* 
Cable  Ave.  via- 
duct. 


Float  raeasm't. 


0.6      mgmt.       from 
bridge. 
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DISCHARGE  TABLE  FOR  TURTLE  CREEK,  AT   EAST   PITTSBURG,  AL- 
LEGHENY COUNTY,  FROM   DEC.   1,   1907. 
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0.20 

10 

.30 

845 

.40| 

1286 

.60 

2640 

.00  < 

4796 

.80 

11 

.40 

360 

.50 

1290 

.00 

2730 

.70  f 

4900 
5010 

.40 

12 

.50 

416 

.00 

1846 

.70 

2800 

.80 

.50 

15 

.00 

450 

.70 

1400 

.80 
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.90  1 

5120 

.00 

19 

.70 
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.80 

1466 

.90 
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9.00 

6230 

.70 

24 

.80 

520 

.90 

1510 

7.00 

8100 

.10 
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.80 

90 

.90 
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6.00 

1570 
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3200 

.20 

5440 

.90 
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8.00 
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46 
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.69 

0980* 

.20 
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.80 
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2650 

.50 

4090 

DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  TURTLE  CREEK.. 
AT  EAST  PITTSBURG,  ALLEGHENY  COUNTY,  PA. 
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852 

ESTIMATED    MONTHLY    DISCHARGE    OP    TURTLE    CREEK,    AT    EAST 

PITTSBURG,  ALLEGHENY  COUNTY. 

(Drainage  area  14$  square  miles.) 


MONTH. 


1907. 


December, 


January,    . 
February, 
March.    ... 

June,    

July,    

August,    _. 
September, 
October,   .. 
November, 
December, 


Discharge  in  Second-feet. 


Run-off. 


Maximum. 


Minlmuiu 


1908. 


2422  ; 


27 


January,    . 
February, 
March,    ... 

April,   

May,    

June,    

July 

August,    -- 

September, 

October, 

November, 

December, 


1909. 


576 

75 

7040 
3510 

X 

175 

45 

8? 

16 

110 

19 

41 

n 

37 

16 

41 

16 

70 

24 

8econd-feet 

Mean. 

per  square 

Depth  In 

mile. 

Inches. 

202 

1.807 

2.083 

192 

1.324 

1.526 

680 

4.000 

4.314 

069 

4.506 

5.194 

87 

0.000 

0.009 

48 

0.297 

0.342 

48 

0.881 

0.8£1 

26 

0.172 

0.192 

23 

0.159 

0.183 

26 

0.172 

0.192 

82 

0.221 

0.255 

The   year, 


January,    . 
February, 
March,    ... 

April 

May 

June 

July 

August,  ... 
September, 
October,  .. 
November. 
December, 


1910. 


281 

1925 

1262 

751 

1433 

401 

52 

134 

02 

102 

34 

120 


22 
62 
106 
94 
37 
80 
14 
19 
17 
10 
22 
16 


1925 


7460 

2640 

1026 

1235 

110 

175 

128 

27 

240 

134 

106 

.1152 


The  year, 


7460 


January,    ■ 
February, 
March,    ... 

April 

May,    

June,    

July 

August,  ... 
September, 
October,   .. 
November, 
December, 


1911. 


2910 
555 
306 


10 


82 
48 
46 
87 
82 
31 
26 
14 
18 
19 
37 
70 


13 


286 
270 
189 

73 

26 

34 

U 

34 

28 

84  i 


0.469 
2.221 
1.972 
1.862 
1.803 
0.508 
0.172 
0.284 
0.160 
0.234 
0.193 
0.234 


0.541 
2.313 
2.278 
2.077 
1.602 
0.561 
0.198 
0.270 
0.186 
0.270 
0.215 
0.270 


116 


676 

428 

176 

120 

68 

64 

36 

22 

64 

71 

70 

216 


166 


0.797 


10.676 


4.666 
2.966 
1.214 
0.828 
0.400 
0.372 
0.248 
0.162 
0.872 
0.490 
0.483 
1.490 


5.366 
3.074 
1.4O0 
0.924 
0.461 
0.415 
0.286 
0.175 
0.415 
0.565 
0.539 
1.718 


1.188 


15. 


The  year. 


520 

-    330 

2040 

266 

10768 

4480 

285 

971 

10768 


248 
150 

68 

72  i 

69 
122 

48 


100 

634 

175 

836 

138 

190 

176 

891 

48 

300 

3.566 

4.134 

2.888 

2.435 

.793 

.914 

2.666 

2.868 

1.462 

1.685 

1.276 

1.424 

1.110 

1.280 

.966 

1.137 

4.372 

4.878 

2.310 

2.668 

1.310 

1.462 

2.697 

3.109 

2.067 


27.984 
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YOUGHIOGHENY  RIVER 


DESCRIPTION  OF  BASIN. 

The  Youghiogheny  river,  the  largest  tributary  of  the  Monongehela 
river,  drains  an  area  of  approximately  1,800  square  miles  in  Mary- 
land, West  Virginia  and  Pennsylvania,  of  which  about  1,265  square 
miles  lie  in  Pennsylvania.  Rising  near  the  Maryland- West  Virginia 
boundary  line,  in  Preston  county,  West  Virginia,  to  the  north  of  the 
headwaters  of  the  Potomac  river,  and  upon  the  western  side  of  Great 
Savage  Mountain,  its  course  is  almost  due  north,  roughly  paralleling 
the  Monongahela  river,  between  Negro  Mountain,  on  the  east,  and 
Briary  Mountain,  on  the  west,  crossing  the  state  line  near  Watson- 
dale,  at  the  junction  of  Fayette  and  Somerset  counties. 

On  the  upper  reaches  of  this  river  the  grade  is  steep,  but  the  val- 
ley is  open  and  rolling.  It  soon  becomes  more  mountainous,  however, 
and  the  stream  flows  between  high,  steep  hills,  ending  abruptly  at  the 
water's  edge,  the  channel  being  strewn  with  numerous  boulders  and 
large  stones.  The  river  continues  northward  in  this  manner,  grad- 
ually loosing  its  swiftness,  but  still  retaining  the  hilly  nature,  to 
Somerfield,  Pa.,  two  miles  above  the  state  line,  where  the  slope  of  the 
stream  is  more  uniform  and  continues  as  such  to  its  junction  with 
the  Casselman  river.  From  Confluence,  where  it  is  joined  by  its  largest 
tributary,  Oasseaniian.  river,  to  its  mouth,  the  river  follows  a  gen- 
eral northwesterly  direction,  the  valley  being  narrow  and  steep,  and 
to  Bidewell  the  stream  flows  at  a  fairly  uniform  grade,  gradually 
developing  into  rapids  with  the  valley  assuming  a  more  gorge  like 
form.  Just  above  Ohiopyle  the  stream  becomes  very  rapid,  assum- 
ing its  greatest  fall  as  it  makes  a  long  loop  around  the  mountain.  Be- 
tween Connellsville  and  West  Newton  the  stream  cuts  through  a 
succession  of  ridges,  alternating  with  rolling  country  on  either  side, 
and  from  this  point  to  its  mouth  the  valley  is  wide  and  rolling. 

The  total  length  of  this  river  is  about  125  miles,  of  which  approxi- 
mately 83  miles  lie  in  Pennsylvania.  The  elevation  of  the  source  is 
approximately  3,000  feet,  and  at  the  point  where  the  Youghiogheny 
enters  Pennsylvania  the  elevation  is  1,400  feet,  giving  a  fall  of 
about  38  feet  per  mile  in  this  distance.  From  the  state  line  to  Con- 
nellsville the  fall  is  at  the  rate  of  approximately  17  feet  per  mile, 
and  from  Connellsville  to  its  mouth,  43  miles,  the  rate  is  3.5  feet 
per  mile.  Between  Ohiopyle  and  Connellsville,  a  distance  of  17.5 
miles,  the  rate  of  fall  is  19  feet  per  mile,  reaching  at  Ohiopyle  Falls 
a  ra  te  of  over  50  feet  per  mile. 


854 

The  principal  tributaries  of  the  Youghiogheny  river  in  Pennsyl- 
vania are  Big  Sewickley  creek,  Indian  creek  and  the  Casselman 
river.  There  are  many  tributaries  in  Maryland  and  West  Virginia, 
the  principal   being  Bear  creek,   Deep  creek,   Little  Youghiogheny  I 

and  Rhine  creek. 

The  headwaters  of  this  stream  and  the  basin  of  it  as  far  down  as 
Connellsville  is  sparsely  inhabited,  well  covered  with  second  growth 
timber,  with  some  farming  and  coal  mining  carried  on.  From  Con- 
nellsville to  the  mouth  the  watershed  is  densely  inhabited,  especially 
in  the  valleys,  which  are  industrially  very  active,  the  surrounding 
hills  being  practically  deforested,  while  considerable  farming  is  car- 
ried on.  The  region  is  the  center  of  the  vast  bituminous  coal  pro- 
ducing and  coke  making  belt  and  the  streams  are  laden  with  mine 
water  and  sulphur.  Four  large  boroughs  and  many  large  villages 
lie  in  this  area,  some  of  the  communities  obtaining  a  domestic  water 
supply  from  the  stream., 

Navigation  of  the  Youghiogheny  river  was  at  one  time  improved  by 
the  construction  of  dams  and  locks,  from  McKeesport,  at  its  mouth, 
to  West  Newton,  19  miles  above.  Since  1868,  however,  this  navigation 
has  been  abandoned,  and  all  dams  and  locks  removed  from  the  river. 

The  mean  annual  precipitation  over  the  lower  portion  of  this 
watershed  is  from  35  to  40  inches;  the  central  portion,  from  45  ro  50 
inches,  while  the  upper  portion  is  subject  to  a  rainfall  of  from  40  to 
45  inches. 

The  discharge  has  been  measured  at  Friendsville,  Md.,  Confluence, 
Pa.,  and  at  Connellsville,  Pa.,  since  August  17,  1898,  September  15, 
1904,  and  July  22,  1908,  respectively,  the  former,  however,  being  dis- 
continued on  December  31,  1904. 


OHIO  BASIN— STATION   NO.  28. 


YOUGHIOGHENY  RIVER  AT  FRIENDSVILLE,  MD. 


DESCRIPTION  OF  STATION. 

This  station  was  established  on  August  17,  1898,  by  the  United 
States  Geological  Survey  and  was  discontinued  on  December  31, 1904. 
It  was  situated  on  the  iron  highway  bridge  at  Friendsville,  Garrett 
countv,  Md.,  about  86  miles  above  the  mouth. 

The  channel  is  straight  for  several  hundred  feet  above  and  below  the 
station.  The  bed  is  rocky  and  the  banks  are  high  and  not  subject  to 
overflow. 
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Discharge  measurements  were  taken  from  the  upstream  side  of  the 
bridge,  the  initial  point  for  soundings  being  a  point  15  feet  back  from 
the  face  of  the  right  abutment,  on  upstream  side  of  bridge. 

A  standard  chain  gage  was  attached  to  the  guard-rail  of  the  right 
span,  upstream  side.  The  length  of  the  chain  from  the  bottom  of  the 
weight  to  the  marker  was  20  feet.  The  elevation  of  zero  was  ar- 
bitrary datum.  Bench  mark  No.  1  consisted  of  an  aluminum  tablet 
disc  marked  "1501"  and  was  set  in  the  foundation  corner  stone  of 
the  southeast  corner  of  Friend's  Store;  elevation  33.17  feet  above  gage 
datum.    The  gage  was  read  twice  daily  by  J.  H.  Cuppet. 

During  the  operation  of  this  station  14  discharge  measurements 
were  made.  More  measurements  have  been  made,  however,  by  F.  W. 
Scheidenhelm,  of  Connellsville,  Pa.,  but  the  data  on  these  individual 
measurements  are  not  available. 


DISCHARGE  MEASUREMENTS  OF  YOUGHIOGHENY  RIVER,  AT  FRIENDS- 

VILLE,  MD. 

(Drainage  area  295  square  miles.) 


No. 


l 

2 

3 
4 

5 
6 

7 
8 
9 

10 
11 

12 

13 

14 


Hydrographer. 


Z'  i 


1386. 
May    12, 
Aug:.    17, 

1899. 
Jan.    24, 
Jan. 

May    17, 
June    30, 

1900. 
Feb.    15, 
June    26, 
Sept.    13, 

1901. 
July    27, 
Nov.      3, 

1902. 
Aug.    22, 

1903. 
Sept.     3, 

1904. 
July      7, 


Paul,  .. 
do. 

Paul, 
do. 
do. 
do. 

Paul,    . 

do. 
Olberg, 


4-> 

5 


• 

e 

• 

0 

>> 

■ 

K 

o 

•0m 

• 

o 

> 

.c 

1* 

S3 

G 

e 

** 

es 

4> 

S3 

X 

< 

3 

1    « 

Hayes,  

Paul  &  Sawyer, 
Hoyt  &  Hall,  .. 


Feet.  Sq. 


,   Pt. 
ft.    per 


145 


410 
412 

475 
600 
550 
484 

557 
335 
243 


283 


344 


1.39 
1.41 

2.02 
3.42 
3.05 
1.95 

3.26 
1.08 
0.20 


Feet. 


I 


4.90 
4.90 

5.40 
6.35 
5.97 
5.40 

6.20 
4.00 
3.80 

4.10 
3.90 


4.40 
0.44     4.10 


0.4G 


4.30 


Sec. -It. 


571  ' 
581  ; 

959  | 
2,050 
1,697  ' 

944  . 

1316 

361 

48 

132 

89 

208 
124 
157 


Remarks. 


Note.— Individual  measurements  made  by  F.  W.   Scheidenhelm,  Connellsville,   Pa.  since  till? 
date,  but  the  data  is  not  available. 
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DISCHARGE  TABLE  FOR  YOUGHIOGHENY  RIVER.  AT  FRIENDSVILLE, 

MD.,  FROM  AUG.  18,  1898,  TO  DEC.  31,  1899. 


■ 

• 

• 

i 

• 

4* 

«* 

♦» 

+» 

*» 

JS 

£ 

X3 

« 

£ 

M 

be 

bC 

Of 

Of) 

3 

0) 

* 

§. 
b 

09 

w 
be 

1        * 

08 

OS 

08 

08 

0B 

s 

■g 

09 
M 

€ 

09 

08 

•8 

0> 

•8 

& 

os 

eg 

08 

00 

08 

« 

09 

en 

08 

© 

5 

o 

© 

5 

© 

5 

© 

Q 

Feet. 

Sec-ft. 

3.90 

245 

4.00 

280 

.10 

275 

.20 

296 

.80 

920 

.40 

350 

.50 

885 

.00 

425 

.70 

470 

.80 

520 

Feet. 
.90 
5.00 
.10 
.20 
.SO 
.40 
.50 
.60 
.70 
.80 


Sec-ft. 

575 

640 

710 

786 

886 

956 

1060 

1150 

1200 

1372 


Feet. 
.90 
6.00 
.10  : 

.20  j 
.30  I 
.40  ' 
.50  i 
.60  ' 
.70 


Sec-ft. 
1486 
1600 
1714 
1828 
1942 
2066 
2170 
2284 
2398 


I! 


Feet. 
.80 
.90 
7.00 
.10 
.20 
.30 
.40 
.50 
.60 


Sec-ft. 
2512 
2626 
2740 
2854 
2908 
3082 
3196 
3810 
3424 


Feet. 
.70  ! 
.80 

.90  | 

8.00  . 

.10  i 

.20 

.50 

9.00  ; 

.50 


Sec-ft. 
3538 
3662 
3765 
3890 


4108 
4450 
5020 
6590 


DISCHARGE  TABLE  FOR  YOUGHIOGHENY  RIVER,  AT  FRIENDSVILLE, 

MD.,  FOR  1900  AND  1901. 


• 

• 

■ 

. 

• 

** 

*» 

■M 

+» 

*» 

JS 

JS 

JS 

JS 

JS 

M 

09 

be 

V 

be 

9> 

be 

v 

be 

«y 

"3 

JS 

& 

V 

JS 

08 

0) 

JS 

08 

w 

JS 

08 

•55 

JS 

M 
M 
08 

09 

JS 

09 

JS 

09 

1 

s 

09 

JS 

09 

JS 

68 

08 

© 

so 

3 

bo 

08 

© 

oo 

5 

ft* 

08 

O 

08 
© 

00 

5 

• 

61 
08 

© 

3 

5 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

i 

1  Sec.-ft. 

3.60 

20 

.90 

i          K 

.30 

256 

.60 

350 

.70 

455 

.60 

20 

4.00 

1           130 

.40 

300 

.60 

400 

.80 

515 

.70 

40 

.10 

!            170 

1 

.80 

65 

.20 

210 

1 

NOTE— Above  gage  height  4.8  feet  the  rating  table  for  three  yean  is  the  same  as  the  1898- 
1899  table,  here  published. 


DISCHARGE  TABLE  FOR  YOUGHIOGHENY  RIVER,  AT  FRIENDSVILLE, 

MD.,  FROM  JAN.  1,  1902,  TO  DEC.  31,  1904. 


• 

• 

• 

OJ 

• 

*a 

♦» 

*» 

■*» 

*» 

JS 

JS 

JS 

JS 

JS 

be 

JS 

& 

68 

-3 

JS 

• 

09 

be 

u 

be 

*S 
JS 

01 

09 

68 

JS 

09 

"5 

JS 

«* 

tt 

08 

08 

08 

08 

08 

08 

JS 

8 

09 

be 

08 

i 

09 
68 

08 

JS 

00 

08 

OD 

09 

be 

08 

JS 

00 

© 

5 

O 

s 

© 

5 

© 

s 

© 

6 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

1 
Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.60 

12 

.50 

280 

.40 

955 

.30 

1942  - 

20 

»:* 

.70 

25 

.«) 

340 

.50 

iofta 

.40 

2066 

.40 

npr 

.80 

45 

.70 

400 

.60 

1150 

.50 

2170 

.60 

34?4 

.W) 

C5 

.80 

464 

.70 

1%0 

.60 

2284 

.80 

SUB 

4.00 

'.*) 

.90 

680 

.80 

1372 

.70 

2306 

«*.00 

:?H0 

.10 

I'JO 

5.00 

600 

.90 

1486 

.80 

2512 

..*> 

44.H 

.*> 

150 

.10 

6R5 

6.00 

1600 

.60 

2CT6 

9.00 

WW 

.80 

18fi 

.20 

770 

.10 

1T1I 

7.00 

2740 

.00 

.•■w 

.40 

230 

.30 

862     1 

.20 

1828 

* 
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DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OP  YOUGHIOGHENY 

RIVER,  AT  FRIENDSVILLE,  MD. 


l. 

2, 

8. 

4, 


6, 
7. 
8. 

», 

10, 

11. 
12. 
13. 
14, 
15, 

M. 
1?. 
18. 

10. 
20, 

21, 
22. 
23, 
24. 
25. 

26. 
27. 
28. 
29. 
30, 
31, 


1898. 

AUG. 

i 

SEPT. 

Day. 

G  H 

Dis.  G  H 

Dis. 

* 

i 

4.20 
4.10 
4.10 
4.10 
4.10 

4.90 
4.40 
4.60 
4.40 
4.40 

4.10 
4.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.40 
4.30 

4.80 
4.20 
4.00 
4.00 
4.00 

295 
275 
276 

275 

275 

..      --  - 

I 

820 

950 

386 

850 

350 



275 

; 

260 

1 

260 
260 
260 

260 
260 
260 
260 
260 

260 
260 

' 

"1 

4.90 
4.80 
4.70 
5.90 

5.20 

4.9t 

4.70 

4.60 

4.60 

4.50 
4.50 
4.40 
4.30 
4.20 
4.20 

575 

520 

470 

1486 

786 
575 
470 
425 
425 

385 
385 
960 
820 
295 
295 

260 

260 

■820 

820 

295 

260 

260 

260 

OCT. 


GH 


4.00 
4.00 
4.00 
4.00 
4.00 

4.101 
4.20 
4.20) 
4.20 
4.101 

4.10 
4.10| 
4.101 
4.20 
4.20 

4.80 
4.20 
4.40 
4.40 
4.90 

4.70 
7.90 
7.00 
6.10 
5.60 

5.60 
6.50 
5.80 
5.10 
5.00 
6.00 


Df8. 


260 
260 
260 
260 
260 

275 
295 
295 
295 
275 

275 
276 
275 
295 
295 

820 
295 
880 
350 

676 

470 

3760 
2740 
1714 
1150 

1150 
1050 
865 
710 
640 
640 


NOV. 


GH 


4.90 
4.90 
4.80 
4.70 
4.70 

4.80 
4.70 
4.90 
6.10 
6.10 

0.80 
6.90 
5.70 
6.50 
6.40 

5.80 
5.20 
5.20 
6.20 
5.70 

5.60 
5.40 
5.40 
5.20 
6.10 

5.00 
4.80 
4.90 
4.80 
4.80 


Dis. 


DEO. 


575 
575 
520 
470 
470 

520 
470 
575 
710 
710 

1942 
1486 
1260 
1050 
955 

865 
785 
785 
786 
1260 

1150 
965 
965 
786 
710 

640 
620 
675 
620 
520 


G  H 


Dis. 


4.90 
4.90 
4.80 
4.70 
4.70 

4.701 
4.70 
4.70' 
4.70 
4.801 

4.90 
5.10 
5.10! 
6.10, 
5.20, 

5.20 
6.20 
6.10 
6.10 
6.10 

7.50 
7.60 
7.70 
7.10] 
6.50 
i 
6.60. 
6.60 
5.601 
5.40 
6.30 
5.20 


575 
575 
520 
470 
470 

470 
470 
470 
470 
520 

575 
710 
710 
710 
785 

786 

785 

710 

710 

1714 

8310 
8424 

3588 
2854 
2170 

1150 

1150 

1150 

966 

865 

785 
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ESTIMATED    MONTHLY    DISCHARGE    OF   YOUGHIOGHENY    RIVER,    AT 

FRIENDSVILLE.  MD. 

(Drainage  area  295  square  miles.) 


Discharge  In  SecondVfeet. 


MONTH. 


Maximum. 


1806. 

August  17-31 

September,   — 

October,  _ 

November. 

December - 


1488 


8708 
1942 


.Minimum. 


1889. 
January,   

February,     

March,    

April 

May,    

June, 

July.    

August « 

September,   

October,    

November . 

December,     

The   year,    


1900. 

January 

February,    - 

March,    

April,   

May 

June _. 

July 

August 

September,  

October, 

November ._ 

December,    

The    year 


296 
200 
200 
470 
470 


S880 

710 

9708 

575 

410S 

1150 

2626 

425 

5590 

425 

2170 

350 

785 

295 

520 

260 

350 

245 

275 

245 

840  i 

275 

1872 

820 

5590 


1942 

2512 

2740 

1872 

575 

2854 

1050 

455 

180 

255 

5590 

8810 


5500 


1901. 

January,    

February,  

March 

April 

May 

June > 

July _. 

August 

September _ 

October.  

November, 

December 

The  year, 

f  — — — 


1942 

000 

4460 

4386 


1942 
785 
400 
300 
180 
860 

5862 


Mean. 


517 
284 
675 
808 
1115 


Sun-Off. 


Second-feet 

per  square 

mile. 


245 


640 
515 
865 
400 
800 
170 
180 
130 
65 
95 
170 
255 


65 


575 
600 

600 

865 

400 

800 

180 

ISO 

95 

95 

95 

300 


5362 


95 


2.29 
2.72 
8.78 


Depth  In 
Inches. 


1.75 
1.07 
2.6* 
8.03 
4.86 


1417 

1579 

1929 

944 

1480 

821 

878 

297 

280 

254 

362 

699 


878 


1065 

1169 

1485 

784 

407 
701 
327 
222 
92 
148 
748 
1014 


678 


808 
600 

1824 

2108 

1167 

692 

231 

104 

159 

106 

176 

1651 


809 


4.80 
4.58 
6.53 
8.20 
4.85 
2.78 
1.28 
1.01 
.96 
.86 
1.28 
2.84 


2.87 


8.68 

8.96 
4.89 
2.49 
1.38 
2.38 
1.11 
0.75 
0.81 
0.50 
2.52 
8.44 


2.28 


6.52 
5.95 

7.98 
8.97 
5.59 
S.10 
1.48 
1.18 
1.08 
.99 
1.87 
2,70 


88.48 


4.24 
4.11 
5.60 
8.78 
1.59 
2.66 
1.28 
0.89 
0.85 
0.68 
2.81 
3.96 


30.81 


8.72 

2.08 

0.18 

7.18 

8.96 

2.86 

.78 

.69 

.54 

.89 

.60 

.59 


8.14 

2.11 

7.1t 

7.91 

4.57 

2.62 

.80 

.78 

.60 

.42 

.67 

.65 


2.82 


81.52 


865 


ESTIMATED   MONTHLY    DISCHARGE    OF   YOUGHIOGHENY   RIVER,    AT 

FRIENDSVILLE,  AID. 

(Drainage  area  295  square  miles.) 


MONTH. 


2902. 

January,   

February,   

March, 

April,  . 

May. ,._ 

June, 

July 

August,  ................ 

September,  

October 

November, 

December,   . 

The  year. 


Discharge  In  Second-feet. 

Runoff. 

• 

i 

Second-feet 

Maximum. 

Minimum. 

Mean. 

per  square 
mile. 

Depth  In 
inches. 

8062 

400 

992 

8.86 

8.87 

8198 

600  |             879 

2.98 

8.10 

6188 

600  1            1970 

0.68 

7.70 

4108 

400               1742 

5.91 

6.59 

1            1372 

280 

551 

1.87 

2.16 

1280 

186 

882 

1.29 

1.44 

251* 

150 

089 

2.16 

2.49 

530 

65 

181 

.61 

.70 

!               90 

45 

68 

.21 

.28 

802 

120 

280 

.95 

1.10 

1            1828 

120 

428 

1.44 

1.61 

4564                 6B5 

2068 

7.00 

8.07 

6188  i                46  i              848 

2.87 

89.06 

• 

1906. 

January,  

February,   

March, 

April.  

May,  

June 

July - 

August,        

September,   

October, 

November,* 


4222 

400 

1880 

4.51 

5020 

600 

2110 

7.16 

4108 

685 

1718 

5.82 

2740 

400 

1025 

"    8.47 

1050 

150 

\478 

1.62 

4450 

464 

1726 

5.85 

1828 

150 

781 

2.65 

280 

90 

167 

.57 

150 

25 

78 

.26 

464 

25 

148 

.50 

1150 

65 

271 

.92 

5.20 
7.46 
6.71 
8.87 
1.87 
6.58 
8.06 
0.66 
.29 
.59 
1.08 


January.  . 
February,  . 
March,    ... 

April 

May,    

June, 

July 

August,  ... 
September, 
October,  .. 
November, 
December, 


1904. 


The  year, 


5476 

185 

1159 

4108 

280 

1667 

8880 

464 

1551 

1872 

400 

70S 

2512 

280 

888 

580 

185 

851 

340 

90 

185 

120 

25 

55 

45 

45 

45 

65 

45 

61 

65 

45 

50 

4564 

65 

802 

5476 

25 

eae 

9.98 

4.53 

5.64 

6.09 

5.26 

6.06 

2.88 

2.66 

2.99 

8.45 

1.19 

1.88 

.      .627 

.728. 

.187 

.216 

.153 

.171 

.207 

.239 

.168 

.187 

2.72 

3.14 

2.12 


28.80 


Note:— January,  February  and  December  approximate,  on  account  of  Ice  during  periods  of 
the  months, 
a  River  frozen  November  30,  1903,  to  January  l,  1904. 
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OHIO  BASIN—STATION  NO.  29. 


YOUGHIOGHENY  RIVER  AT  CONFLUENCE,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Geological  Sur- 
vey on  September  15th,  1904.  On  April  1st,  1907,  this  station  was 
taken  over  by  the  Water  Supply  Commission  of  Pennsylvania,  which 
has  been  operating  it  since  that  date.  It  is  located  on  a  two  span, 
steel,  highway  bridge,  about  one-half  mile  from  the  railroad  station 
at  Confluence. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the 
station.  The  right  bank  is  high  and  does  not  overflow,  while  the  left 
bank  is  low  and  overflows  during  high  water.  The  bed  is  rocky  and 
there  are  two  channels  at  all  stages.  There  is  a  small  cobble  stone 
dam  from  four  to  six  inches  high  under  the  bridge. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  centre  of  bridge  pin  over 
right  abutment  on  upstream  side  of  bridge. 

A  standard  chain  gage  is  fastened  to  the  downstream  hand-rail  of 
the  bridge.  The  length  of  chain  from  the  bottom  of  weight  to  the 
marker  is  23.28  feet.  The  elevation  of  zero  is  arbitrary  datum.  Bench 
mark  No.  1  is  a  cross  on  head  of  rivet  in  bed  plate  at  right  abut- 
ment on  downstream  side;  elevation,  20.5'3  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  cross  on  lower  chord  of  bridge  under  the  gage 
box;  elevation,  20.28  feet  above  gage  datum.  The  gage  is  read  once 
daily  by  Lloyd  L.  Mountain. 

Since  the  establishment  of  this  station  20  discharge  measurements 
have  been  made. 


DISCHARGE    MEASUREMENTS  OF   YOUGHIOGHENY   RIVER,    AT     CON- 
FLUENCE, SOMERSET  COUNTY,  PENNA. 

(Drainage  area  $85  square  miles.) 


No. 


Date. 


Hydrographer. 


5 


a 
o 

"S 

(A 


08 


"3 
o 

• 

4> 

eg 

> 

• 

ja 

a 

$a 

en 

4 

Cj 

C 

5 

3 

Remarks. 


1904. 
1     July      7, 


2 
3 


Hoyt  ft  Hall, 


Sept.   12,  !  Murphy, 
Sept.    27,  I  Grover, 


.  Ft.  , 
Feet.  Sq.  ft.    per    Feet.  Sec.  It. 
sec.  , 


235 


78 
190 


379 


1.40 


64     0.56 
80  ,  0.54 


1.80 

1.37 


580 


86 
43 


Measured  at  railroad 
bridge  below  junc- 
tion of  Oaaaalmm 
r!?er. 


867 


DISCHARGE    MEASUREMENTS    OF    YOUGHIOGHENY    RIVER    AT    CON- 
FLUENCE, SOMERSET  COUNTY,  PENNA. 
(Drainage  area  495  square  miles). 


No. 


Date. 


Hydrograpber. 


• 

0 

• 

' 

o 

>» 

+> 

4J 

«*M 

• 

XI 

8 

OB 

o 

o 

5 

• 

08 

Remark*. 

5 

ce 
o 

u 

< 

£ 

C 

« 
53 

1906. 

4 

Mar.   11, 

A 

Mar.   11, 

0 

Mar.   15, 

7 

Mar.   16, 

8 

Mar.   28, 

9 

April  17, 

10 

April  22, 

11 

June     5, 

12 

Nov.     4, 

1906. 

13 

May    86, 

1907. 

14 

June    10, 

15 

Aug.   15, 

1908. 

16 

Feb.    16, 

17 

Aug.   21, 

18 

Sept.   26, 

1909. 

19 

June   12, 

1911. 

90 

July    18, 

Murphy 

do 
Orover  A  Morse, 

do 

Murphy 

Horton 

do 

Bolster, 

Haniia  A  Grieve,  .... 

Follanabee  &  Waite, 

Horton, 

Padgett,    

Henahaw, 

Bolster 

F.  E.  Langenbeim,  . 

ScheJdenhelm,    

Langenheim 


i 

Ft. 

Feet. 

fSq.  It. 

per 

AAA 

Ovv* 

Feet. 

Sec. -ft. 

260 

1366 

4.60 

7.02 

6164 

260 

1303 

4.32 

6.81 

6628 

240 

699 

3.42 

4.41 

2880 

240 

699 

3.80 

4.42 

2844 

281 

668 

8.89 

.3.19 

1872 

208 

295 

2.27 

2.61 

670 

281 

560 

2.85 

8.79 

1667 

206 

266 

2.08 

2.41  1    534 

203 

261 

1.99 

2.80  !    499 

188 

166 

1.23 

1.86  !    200 

■ 

222 

475 

2.93 

9.88 

1898 

201 

196 

1.57 

2.20 

307 

257 

1900 

4.66 

9.10 

8860 

0.2  &  0.8  depths. 

178 

98 

0.77 

1.59 

76 

76 

69 

0.33 

1.20 

22.9 

Wading  measurement 
by  integration. 

232 

679 

3.82 

4.34     2268 

234 

316 

1.25 

2.75  i    396 

Backwater  from  Lau- 

1 

: 

rel  Hill  creek. 

DISCHARGE  TABLE  FOR  YOUGHIOGHENY    RIVER,    AT     CONFLUENCE 

SOMERSET  COUNTY,  FROM  SEPT.  15,  1904. 


• 

+» 

£3 

Si 

© 

o« 

OS 

O 

■ 

I 

XJ 

be 

a 

O 

| 

•3 
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03 

■8 
5 

3 

M 

3 

SA 

£ 

3 

oi 

£? 

03 

■3 

50 

Q 

• 

♦a 
M 

"3 

X. 

OS 

Discbarge. 

Feet. 

,  Sec.ft. 

Feet. 

Sec.-tt. 

Feet. 

,  Sec. -ft. 

Feet. 

Sec. -It. 

Feet^ 

Sec. -ft. 

1.00 

i..... . 

4.00 
.10 

1900 
2005 

7.00 
.10 

!         5950 
6090 

10.00 
.10 

10150 
10290 

13.00 
.10 

■        14350 

.10 

16 

14490 

.20 

i             28 

.20 

2110 

.20 

6230 

.20 

10430 

.20 

14680 

.80 

85 

.80 

2225 

.80 

i         6370 

.30 

10670 

.30 

14770 

.40 

1             » 

.40 

2840 

.40 

i          6610 

.40 

10710 

.40 

14910 

.60 

70 

.50 

2460 

.50 

6650 

.50 

10854) 

.50 

15060 

.60 

I             94 

.60 

2680 

.60 

'         6790 

.60 

10990 

.60 

15190 

.70 

1           124 

.70 

2710 

.70 

t         6930 

-70 

111.'*) 

.70 

15330 

.80 

:                  160 

.80 

2850 

.80 

7070 

.80 

11270 

.80 

15470 

.90 

202 

.90 

2990 

.90 

1          7210 

.00 

11410 

.90 

15610 

2.00 

260 

5.00 

3135 

8.00 

7850 

11.00 

11550 

14.00 

15760 

.10 

808 

.10 

3276 

.10 

1          7490 

.10 

11690 

.10 

15690 

.20 

870 

.20 

3417 

.20 

!          7630 

.20 

11830 

.20 

16030 

.80 

441 

.30 

3658 

.30 

1          7770 

.30 

11970 

.30 

16170 

.40 

1           618 

.40 

8700 

.40 

,          7910 

.40 

12110 

.40 

16310 

.50 

595 

.50 

8842 

.50 

1         8060 

.50 

12250 

.50 

16450 

.60 

672 

.60 

.60 

8190 

.60 

12390 

.60 

16590 

.70 

760 

.70 

4126 

.70 

1         8330 

.70 

12&30 

.70 

16730 

.80 

j           830 

.80 

4268 

.80 

8470 

.80 

12670 

.80 

16870 

.90 

910 

.90 

4409 

.90 

'         8610 

.90 

12810 

.90 

17010 

8.00 

995 

6.00 

4550 

9.00 

8750 

12.00 

12960 

15.00 

17150 

.10 

1080 

.10 

4690 

.10 

8890 

.10 

13090 

.10 

17290 

.20 

1         1166 

.20 

4830 

.20 

9080 

.20 

13230 

.20 

17430 

.80 

;         1250 

.30 

i         4970 

.30 

9170 

.30 

13370 

.30 

J7570 

.40 

|         1835 

.40 

5110 

.40 

9310 

.40 

13510 

.40 

17710 

'          .60 

>j         1420 

.50 

5250 

.50 

9450 

.50 

13650 

.50 

17850 

.60 

1510 

.60 

5890 

.60 

,          9590 

.60 

13790 

.60 

17990 

.70 

il          1600 

.70 

5580 

.70 

9730 

.70 

13930 

.70 

18130 

.80 

i         1696 

.80 

6670 

.80 

,          9870 

.80 

14070 

.80 

18270 

.90 

>l         1795 

.90 

5810 

.90 

1        10010 

.90 

14210 

.90 

18410 

868 


DAILY  MEAN  GAGE  HEIGHTS  AND  DISCHARGES  OF  YOUGHIOGHENT 
RIVER,  AT  CONFLUENCE,  SOMERSET  COUNTY,  PENNA. 


1901. 
Day. 


1,  - 

2,  .. 

3,  .. 

4,  - 
6,  .. 

6,  .. 

7,  - 

8,  .. 

9,  -. 
10,  .. 


11, 

12,    .... 
IS 

14,  .... 

15,    


16 

17 

18 

19, 

20,  .... 

21,  .... 
22 

23 

24, 

26 

26,  .... 

27,  .... 

28,  __. 

29,  .... 


SEPT. 


GH 


OCT. 


D!8. 


1.35 

1.35 

1.35. 

1.35 

1.36! 

30 

31.    


1.40 
1.40 
1.55 

i    r-1 

l.iw 
1.50 


1.40 
1.40; 

1.35 
1.35' 
1.35 


G  H 


Difl. 


42 

42; 

43! 

42 

421 
1 

5o! 

50, 

81 

81 

70 

50] 
50 
42 
42 
42 


1.30. 

1.301 

1.30 

1.25r 

1.25 

1.26 
1.25, 
1.30 
1.35 
1.35 

1.40 
1.40 

1.40; 

1.70 
1.70! 

1 

1.05 

i.eo 
1.00 

1.50, 
1.45 

1.40 
1.40 
1.40 
1.40 
1.40; 

1.40J 
1.40 
1.85 
1.35 
1.35 
1.35 


NOV. 


GH 


89 
35i 
35 
28 
28 
t 
28 
28 
35 
42 
42 

50 
60 

50 
124 
124 

I 
IO81 

*i 
94 

701 

60 

501 
SO- 
SO 
50 
50 

60 
50 
42 
42> 
42 
42 


Dis. 


1.96 
1.85 
1.85 
1.36 
1.80 

1.80' 

1.80; 

1.80 
1.30! 
1.85 

1.38J 
1.861 
1.86* 
1.86. 

1.85J 

1.85 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.401 
1.40! 
1.40, 

1.40 
1.40 
1.40 
1.40 
1.40 


48 

48 
42 
86 


86 

86 
35 
48 

42 
42! 

«! 

42 
42! 


DEO. 


OH    Dto. 


1.40 
1.40 
1.40* 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 


« 


42  • 

60  tl.00 

60  •■ 

60,  *  ! 

60  • 

»'  • 

so,  • 

50:  • 

50  U.90 

60  T4.80 

60  4.25 

60  4.60 

60  4.90 

60  3.80 
601    3.0O 
2.70 


60 
80 
60 
60 
50 

n 

60 
60 
60 
60 

60 

50 
70 
70 
94 

94 
94 
94 
94 
04 

94 
94 
94 
94 
2850 


2460 

2980 

1696 

9B6 

750 


♦Frozen.     Discharge  estimated. 

tHole  cut  In  ice  and  gage  read  to  surface  of  water. 

♦  tee  gone  out. 
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ESTIMATED  MONTHLY   DISCHARGE   OF    YOUGHIOGHENY 

CONFLUENCE,  SOMERSET  COUNTY,  PENNA. 

(Drainage  area  4 Jo  square  miles.) 


RIVER,    AT 


Discharge  In  Second-feet. 


MONTH. 


Maximum. 


Minimum. 


1904. 

September,   

October,  

November 

December, 


81 

124 

50 

2990 


January,   . 
February, 
March,    ... 

April 

May 

June,   

July 

August,    .. 
September, 
October.  .. 
November, 
December, 


1905. 


6040 


42 
28 
35 
60 


SOB 


10600 
1817 
1962 
2710 
2860 
2400 
1647 
4700 
3700 
7420 


The  year. 


10600 


910 
695 
260 
808 

270 
260 
94 
81 
260 
870 


81 


1906. 

January,    — - 

February,   - 

March,    

April,  

May 

June - 

July,    

August,    - 

September,   — , 

October — 

November _ 

December.    - 

The  year,  _ 


1907. 


January,    .. 
February,    . 

March,  

April 

May,    ...  je- 
june,     

July 

August,    ... 
September, 
October,     .. 
November, 
December,    . 


10160 

711 

8190 

6960 

1250 

3417 

830 

7630 

260 

618 

2840 

7490 


696 

202 
696 

1080 
160 
279 
124 
202 
94 
140 
140 
441 


10150 


94 


The  year, 


13860 
6040 

22650 
3558 
7700 
3913 
5tf90 
1900 
711 
1250 
5G00 
6300 

22650 


750 
672 

ess 

370 
711 
370 
202 
202 
180 
180 
330 
479 

180 


Run-off. 


Mean. 


61 
64 

46 
503 


791 
929 

3809 
982 
698 
898 

1007 
698 
446 
688 
620 

1401 


Second-feet 

per  square 

mile. 


0.117 
.124 
.102 

1.168 


1074 


1.818 
2.186 
8.756 
7.143 
1.000 
2.058 
2.815 
1.600 
1.028 
1.661 
1.426 
8.2*1 


2.488 


1792 
408 

1684 

2860 
538 
818 
276 

1289 
166 
271 

2252 


4.200 


1025 


4150 

1268 

8961 

1121 

1470 

147S 

1663 

678 

369 

463 

1548 

2261 

1691 


3.871 
5.416 
1.226 
1.889 

.632 
2.846 

.369 


1.209 
6.177 


2.894 


9.640 
2.887 
9.152 
2.577 
8.879 
8.389 
8.570 
1.559 
.825 
1.041 
3.547 
5.198 

o.ooo 


Depth  In 
inches. 


.148 

.114 

1.] 


2.096 

2.224 

10.085 

2.891 

1.845 
2.290 


1.846 
1.141 
1.765 
1.589 
8.718 


4.842 

.977 

4.488 

ft  043 

1.412 

2.086 

.728 

3.281 

.401 

.718 

1.3» 

5.968 


32.287 


10.999 
8.008 

10.561 
2.875 
3.896 
3.77S 
4.116 
1.798 
.99l» 
1.20T 
8.936 
6.9SS 

58.090 
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ESTIMATED  MONTHLY  DISCHARGE?  OF    YOUGHIOGHENY     RIVER,    AT 

CONFLUENCE,   SOMERSET   COUNTY,   PENNA. 

(Drainage  area  435  square  miles.) 


Discharge  Id  Second-feet. 


Soii-off. 


MONTH. 


IMS. 

January,   

February,    ............ 

Marco,    „ — .*.«. 

April 

May,    

June,   

July, 

August, 

September,   .. 

October,  

November,    

December,    


Maximum. 


The  year. 


January 

February 

March,    

April. 

May 

June,    

July,    

August,    

September, 

October,    

November 

December,   


1900. 


The  year, 


January,  ... 
February,  . 
March,    ..*.. 

April 

May.    

June,   

July,    

August.  .... 
September,  . 
October,  ... 
November,  . 
December,    .. 


1910. 


5180 

17160 

11560 

6800 

10600 

968 

660 

179 

70 

86 

60 

800 


Minimum. 


660 


760 
518 
606 
94 
70 
60 
28 
28 
86 
28 


17160 


2920 
7490 
2680 
0280 
1606 
8629 

870 
1420 

696 
8186 

808 
1886 


28 


140 

406 

688 

790 

260 

260 

70 

60 

94 

60 

160 

160 


Mean. 


Second-feet 

per  square 

mile. 


Depth  In 
Inches. 


1461 
2028 


1742 

2702 

821 

162 

114 

426 

81 

89 

146 


1000 


3.880 
4.060 
8.947 

4.006  : 

0.860  ' 

.788  I 

.849  { 
.262 

.097  ; 

.071  ; 

.090  ; 

.886  i 


8.846 

5.016 

10.815 

4.468 

7.821 

,824 

.408 

.802 

.108 


.100 
.387 


2.489 


768 

1.754  , 

1910 

4.891  < 

1877 

8.166 

1916 

4.404 

677 

1.556 

1842 

8.066 

189 

.820  I 

297 

.660  1 

177 

.407  ' 

868 

.811 

220 

.606 

868 

.811 

38.171 


2.022 

4.672 

3.660 

4.918 

1.798 

3.442 

.869 

.761 

.464 

.985 


.986 


7490 


12810 

6300 

6020 

4918 

1037 

18280 

406 

94 

889 

60 

160 

6670 


The  year, 


January,    . 
February, 
March,    ... 

April,   

May 

June,    

July,    ..... 

August. 

September, 

October. 

November, 

December, 


1911. 


The  year, 


18230 


13860 
3276 
2860 
9450 
995 
7630 
830 
9660 

10290 
6250 
2400 
5880 

18960 


69 


798 


406 

250 

226 

160 

370 

479 

70 

60 

42 

86 

60 

160 


2762 
1792 
1201 
044 
698 
2081 


85 


108 
41 
70 

784 


1.822 


6.849 
4.120 
2.761 
1.480 
1.876 
4.009 
0.517 
0.152 
0.237 
0.094 
0.161 
1.802 


24.411 


7.820 
4.290 
8.188 
1.661 
1.586 
5.209 
0.598 
0.176 
0.266 
0.108 
0.180 
2.077 


860 


672 

8176 

760 

1379 

L165 

1515 

910 

2833 

202 

406 

160 

1180 

124 

302 

50 

1046 

880 

2292 

760 

2306 

559 

1171 

790 

1878 

60 


1682 


1.976 


7.801 
3.170 
3.483 
5.363 

.938 
2.713 

.694 
2.405 
5.269 
5.301 
2.692 
4.317 

8.687 


26.639 


8.417 
3.301 
4.016 
5.983 
1.082 
3.027 
.800 
2.772 
5.879 
6.111 
3.008 
4.977 

49.868 


59 
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CASSELMAN  RIVER 


DESCRIPTION  OF  BASIN. 

The  Casselman  river,  the  largest  tributary  of  the  Youghiogheny 
river  drains  an  area  of  approximately  578  square  miles,  of  which  480 
lie  in  Pennsylvania  and  98  in  Maryland.  Rising  in  two  branches,  the 
North  and  the  South,  in  Garrett  county,  Maryland,  which  join  in 
the  above  county  about  four  miles  south  of  the  Mason  and  Dixon 
line,  the  stream  flows  northeasterly  into  Pennsylvania  at  Meyersdale, 
Somerset  county,  where  it  turns  northwesterly  to  Rock  wood  and 
thence  southwesterly  to  the  Youghiogheny  river,  at  Confluence,  Somer- 
set county,  Penna.    The  North  and  South  branches,  respectively,  are 

13  and  8  miles  long,  and  the  main  river,  from  their  junction  to 
its  mouth,  is  23  miles  in  length.    Its  course  through  Maryland  and 

the  southern  part  of  Somerset  county,  Penna.,  lies  through  a  fertile, 
rolling  valley,  between  Negro  and  Meadow  mountains,  whose  average 
width  is  about  six  miles.  From  Meyersdale  to  its  mouth,  the  course  of 
the  stream  becomes  more  confined,  and  the  valley  is  steep  and  grows 
deeper  toward  its  mouth.  This  river  has  a  rapid  fall  throughout 
practically  its  entire  length.  The  principal  tributary  is  Laurel  Hill 
creek,  .which  enters  the  river  just  above  its  confluence  with  the 
Youghiogheny  river.  The  valleys  are  largely  under  cultivation,  while 
the  hillsides  and  mountain  tops  are  covered  with  second  growth  tim- 
ber. 

There  are  numerous  small  boroughs  and  villages  in  this  drainage 
basin.  Bituminous  coal  is  being  extensively  mined,  and  with  farm- 
ing, is  the  principal  industry.  The  drainage  basin  has  been  virtually 
deforested,  but  is  rapidly  being  covered  with  second  growth.  A  few 
of  the  tributaries  of  the  Casselman  river  are  used  as  sources  for 
domestic  supply. 

The  mean  annual  precipitation  over  this  water  shed  is  between  40 
and  45  inches. 

The  discharge  has  been  measured  since  September  15th,  1904,  at 
Confluence,  about  one  mile  above  the  mouth. 
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OHIO  BASIN— STATION  NO.   30. 


CASSELMAN  RIVER  AT  CONFLUENCE,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Geological 
Survey  on  September  15th,  1904.  On  April  1st,  1907,  this  station  was 
taken  over  by  the  Water  Supply  Commission  of  Pennsylvania,  which 
has  been  operating  it  since  that  date.  It  is  located  on  a  two  span, 
steel  highway  bridge  about  500  yards  from  the  railroad  station  at  Con- 
fluence. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the 
station.  The  right  bank  is  high  and  not  subject  to  overflow,  w&ile  the 
left  bank  is  low  and  overflows  during  extreme  high  water.  The 
bed  is  covered  with  boulders,  with  some  vegetation.  There  are  two 
channels  at  all  stages  and  the  current  is  swift. 

Discharge  measurements  are  taken  from  the  upstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  centre  of  bridge  pin  over 
right  abutment  on  upstream  side. 

A  standard  chain  gage  is  fastened  to  the  upstream  hand-rail.  The 
length  of  chain  from  the  bottom  of  weight  to  the  marker  is  21.40  feet. 
The  elevation  of  zero  is  arbitrary  datum.  Bench  mark  No.  1  is  a 
chiselled  draft  marked  with  paint  on  the  right  abutment  on  the 
downstream  side;  elevation,  17.88  feet  above  gage  datum.  Bench 
mark  No.  2  is  a  cross  on  the  top  of  lower  chord  of  bridge  near  gage; 
elevation,  18.61  feet  above  gage  datum.  The  gage  is  read  3nce  daily 
by  Lloyd  L.  Mountain. 

This  station  is  of  value  chiefly  for  low  water  measurements  as  the 
discharge  values  for  high  gage  readings  are  liable  to  be  considerably 
in  error  owing  to  frequent  backwater  from  the  Youghiogheny  river. 

Since  the  establishment  of  this  station  22  discharge  measure- 
ments have  been  made. 
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DISCHARGE  MEASUREMENTS  OP  CASSELMAN  RIVER,  AT  CONFLUENCE, 

SOMERSET  COUNTY,  PENNA. 

(Drainage  area  450  square  miles.) 


Hydrographer. 


• 

a 
o 

33 

• 

>» 

•** 

3 

§ 

43 

• 

CD 

• 

Area  of  8 

•3 

> 

a 

98 

OV 

* 

1 

U 

flS 

■s 

au 

Remarks. 


1 
2 
3 


5 
6 

7 


11 
12 

13 

14 
15 


Mar.  15, 
Mar.  15, 
Mar.   16, 

8  -  Mar.    28, 

9  i  April   17, 
10  ,  April   22, 

June  6, 
Nov.     4, 

1906. 
May    25, 

1907. 
June    10. 
Aug.   15, 
I       1908. 
16  !  Feb.    10, 


17 


Feb.    16, 


18  Feb.    17, 

19  Aug.   21, 

20  Sept.  25, 

1909. 

21  June    12, 

1911. 

22  ;  July     13, 


1904. 
July      8, 
Sept.   12, 
Sept.  27, 

1906. 
Mar.   11, 


Hoyt  A  Hall, 

Murpby, 

Grover,    


Murphy, 


Grover  &  Morse,  

do. 

do. 

Murpby 

Horton,    

do. 

Bolster,  

Hanna  &  Grieve 

Follansbee  &  Walte,  __ 


Horton,    . 
Padgett, 

Henshaw, 
do. 


do. 

Bolster 

Langenbelm, 


Scheldenhelm,  . 
Langenheim,  .. 


Feet.'Sq.  ft. 


230 
194 
220 

248 


Ft. 
per 
see. 

279  f  0.80 
123  0.96 
107     0.27 

1189  '  3.11 


Feet,  Sec. -ft. 


1.65 
1.50 
1.49 

6.10 


247 
230 
281 
229 
214 
228 
206 
233 

212 

217 
194 

248 
248 

228 

219 

69 

232 

224 


609     3.70  |  4.02 

576  .  3.74  i  3.89 

605  >  3.68  i  3.99 

516  i  3.68  !  3.59 

344  |  2.25  .  2.63 

559  I  3.54  3.73 

214  <  1.29  '  2.02 

380  i  1.59  '  2.80 

t  i 

166  i  1.08  \  1.87 


224 
44 
29 


409 
172 


2.79  i  3.00 
0.89     1.88 


2170     4.10  10.18 
1560  ,  3.50  ;  7.71 


1010 

148 

68 


8.29  5.50 
0.57  ,  1.65 
0.19  I  1.33 


508     2.54  I  3.39 

i  i 

298  .  1.80  i  2.32 


2258 

2155 

2290 

1870 

772 

1980 

277 

526 

175 

1140 
153 

8900 
5560 

8820 
85 

13.2 

1292 
381 


Influenced  by.  back 
water  from  Tough, 
river. 


Surface  measm't. 
Approx.     one     span 

estimated. 
0.2  &  0.8  depths. 

Wading  msmt. 


DISCHARGE  TABLE  FOR  CASSELMAN  RIVER,  AT  CONFLUENCE,  SOMER- 
SET COUNTY,  FROM  SEPT,  16,  1904,  TO  Dec.  31,  1911. 


1 

• 

* 
4> 

4* 

1 

1 

J3 

• 

9 

S 

-a 
* 

3 

§ 

2 

• 

if 

3 

"3 

■a 

t  ii 

2 

• 

• 

5 

08 

■8 

9 

be 

1 

9 

be 

as 

■8 
3 

9 

b§ 

9 

S 

t 

o 

a 

O 

Q 

O 

A 

a? 

o 

Q 

Feet. 

Sec. -ft. 

Feet. 

Sec. -It. 

Feet. 

oec.*Xv. 

Feet. 

Sec. -ft. 

Feet. 

Sec  .-ft. 

1.30 

8 

2.00 

268 

.70 

855 

.40 

1565 

.10 

SftOS 

.40 

20 

.10 

840 

.80 

946 

.50 

1700 

.20 

8689 

.50 

37 

.20 

480 

.90 

1040 

.60 

1816 

.80 

28G9 

.60 

61 

.30 

505 

3.00 

1140 

.70 

1980 

.40 

2780 

.70 

93 

.40 

590 

.10 

1250 

.80 

2045 

.60 

no 

.80 

132 

.50 

675 

.20 

1860 

.90 

2165 

.60 

8040 

.90 

191 

.60 

765 

.30 

1470 

4.00 

2285 

.70 

8170 
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BACKWATER  DISCHARGE   TABLE   FOR  CASSELMAN  RIVER,   AT  CON- 
FLUENCE, SOMERSET  COUNTY,  FROM  SEPT.  16, 
1904,    TO     DEC.     31,     1911. 


I 

r 

• 

• 

4» 

• 

• 

3 
2 

08 

2 

• 

08 

■ 

• 

g 

•3 

x: 

XJ 

• 

OS 

! 

3 

OS 

O 

1 
5 

S 

S 

5 

3 

OS 

o 

e 
bo 

es 

C 

5 

Feet. 

Sec. -ft. 

Feet.   1 

Sec. -It. 

Feet. 

Sec. -ft. 

Feet.   1 

Sec. -it. 

Feet.   1 

Sec. -ft. 

4.00 

2280 

.90  1 

4560 

.80 

8390 

.60  1 

12190 

.40 

15006 

.10 

2380 

7.00 

4680 

.90  , 

8525 

.70 

12825 

.50 

16180 

.20 

2475 

.10 

4800 

10.00  ; 

8660 

.80 

12465 

.60 

16265 

.80 

2565 

.20 

4925 

.10  ■ 

8796 

.90 

12600 

.70 

16400 

.40 

8650 

.80 

5050 

.20  j 

8980 

13.00 

12785 

.80 

16540 

.60 

2725 

.40 

5170 

.30 

9065 

.10 

12870 

.90 

16875 

.00 

2800 

.50  1 

5290 

.40  ! 

9205 

.20 

18005 

16.00 

16810 

.70 

2870 

.60  . 

5420 

'  .50 

9840 

.80 

18140 

.10 

16945 

.80 

2960 

.70 

5545 

.60  ' 

9475 

.40 

18280 

.20 

17080 

.90 

2006 

.80 

5675 

.70 

9610 

.50 

18415 

.80 

17215 

5.00 

8080 

.90 

5810 

.80 

9745 

.60 

13560 

.40 

17855 

.10 

8115 

8.00 

5960 

.90 

9880 

.70 

19685 

.50 

17480 

.80 

8166 

.10 

6080 

11.00 

10020 

.80 

18320 

.60 

17625 

.30 

3216 

.to 

6220 

.10 

10156 

.90 

13956 

.70 

17760 

.40 

S270 

.80 

6865 

.20 

10290 

14.00 

14095 

.80 

17896 

.00 

8825 

.40 

6490 

.80 

10425 

.10 

14230 

.90 

18080 

.60 

8375 

.50 

6625 

.40 

10560 

.20 

14365 

17.00 

18170 

.70 

8480 

.60 

6760 

.50 

10695 

.30 

14500 

.10 

18305 

.80 

8000 

.70 

6896 

.60 

10885 

.40 

14686 

.20 

18440 

.90 

8570 

.80 

7030 

.70 

10970 

.50 

14770 

.30 

18575 

0.00 

3640 

.90 

7165 

.80 

11105 

.60 

14910 

.40 

18710 

.10 

8710 

9.00 

7800 

.90 

11240 

.70 

15045 

.50 

18845 

.20 

8780 

.10 

7435 

12.00 

11375 

.80 

16180 

.60 

18985 

.30 

8875 

.20 

7575 

.10 

11510 

.90 

15315 

.70 

19120 

.40 

8970 

.30 

7710 

.20 

11650 

15.00 

15460 

.80 

19255 

.50 

4080 

.40 

7845 

.80 

11785 

.10 

15585 

.90 

19490 

.00 

4200 

.60 

7960 

.40 

11920 

.20 

15725 

18.00 

19625 

.70 

4320 

.60 

8115 

.50 

12056 

.80 

15860 

.10 

19660 

.80 

4440 

.70 

8250 

DAILY  MEAN  GAGE    HEIGHTS     AND     DISCHARGES     OF     CASSELMAN 
RIVER,  AT  CONFLUENCE,  SOMERSET  COUNTY,  PENNA. 
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ESTIMATED  MONTHLY  DISCHARGE  OP  CASSELMAN  RIVER,  AT  CON- 
FLUENCE,  SOMERSET   COUNTY. 
(Drainage  area  450  square  miles.) 


MONTH. 


Discharge  in  Second- feet. 


October,    . 
November, 


1904. 


1906. 

January, _. 

Mareo,    ......... 

April,  

jusy,    .. .......... ...... 

June.    

July.    

August, 

September,   mmmm. 

October 

November 

December 


Maximum. 


Run-off. 


HffafTpffiTI'V 


40 


8006 


1685 
9480 
1816 
8870 
2900 
9710 
8406 
6400 


The  year. 


January,   

February,   ... 

March,    

April,    

May 

June 

Jnly 

August,    

September,   .. 

October 

November,    .. 
December,  ... 


1900. 


The  year, 


8586 

866 

6646 

4080 
900 

2996 
786 

7080 
880 
786 

1416 

6290 


14 
£0 


840 
990 
676 


191 
188 
76 
226 
840 


Mean. 


81 
81 


78 


480 


January, 
February, 
March,    ... 

April 

May,    

June,    

July 

August,     .. 

September, 
October,    . 
November, 
December, 


1907. 


The  year. 


January.    . 
February. 
March,    ... 

April 

May 

June,  

July 

August,    .. 
September, 
October,    . 
November, 
December, 


1908. 


8626 


11650 
8916 

19680 
8040 
6096 
4140 
8030 
946 
1140 
676 
8040 
8780 


675 
180 
182 

61 
226 

98 
182 
112 
880 


688 
912 
697 
764 
649 
654 


Second-feet 
per  square 
mile. 


0.069 
0.069 


Depth  in 
inches. 


61 


766 
676 
676 


1464 
425 

1248 

1926 
488 
648 
188 

1461 
188 
282 
891 

1712 


2.116 
1.407 
.2.027 
1.627 
1.676 
1.280 
1.468 
1.802 
2.804 


0.080 
0.080 


8.281 
0.944 
2.778 
4.280 
0.978 
1.218 
0.807 
8.247 
0.407 
0.627 
0.869 
8.804 


2.860 

1.622 
2.260 
1.700 
1.981 
1.861 
1.675 
1.462 
8.801 


8.726 
0.988 
8.197 
4.775 
1.121 
1.869 
0.864 
8.748 
0.464 
0.728 
0.970 
4.886 


866 
606 

880 
112 
112 
96 
ltfl 
546 


19660 


The  year. 


4800 

16810 

10425 

5855 

9085 

990 

1090 

249 

84 

84 

56 

990 


16810 


99 


460 
460 

810 

590 

720 

105 

71 

25 

6 

18 

12 

18 


860 


8265 
1009 

8469 

1174 

1626 

1788 

854 

912 

806 

258 

1200 

1900 


1480 


1.890 


7.256 
2.242 
7.709 
2.609 
9.612 
8.978 
1.898 
0.696 
0.680 
0.562 
2.606 
4, 


26.789 


8.864 
2.836 

o.oBcf 

2.911 
4.166 
4.482 
2.188 
0.798 
0.7B9 
0.648 
2.976 
4.867 


8.177 


6 


1259 

1762 

8282 

1620 

2104 

947 

281 

60 

14 

29 

26 

151 


902 


2.796 
S.916 
7.182 
3.600 
4.676 
0.771 
0.513 
0.133 
0.031 
0.051 
0.059 
0.386 


43.880 


8.224 
4.224 
9.280 
4.017 
5.891 
0.860 
0.591 
0.158 
0.034 
0.059 
0.065 
0.887 


2.005 
* 


57.295 
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ESTIMATED  MONTHLY  DISCHARGE  OF  CASSELMAN  RIVER,  AT  CON 

PLUENCE,  SOMERSET   COUNTY. 

(Drainage  area  450  square  miles.) 


Discharge  In  Second-feet. 


MONTH. 


1009. 

January 

February,   _ 

March, 

April 

May 

June,    ...f. 

July 

August, 

September,   

October 

November __. 

December,    __. 

The   year,    


Maximum. 


8040 
5810 
2975 
4440 
1700 
2465 

39> 
1876 

179 
1700 

213 
1700 


Minimum. 


105 
£63 
075 
810 
801 
980 

n 

18 

44 

18 

106 

124 


Mean, 


Second-feet 

per  square 

mile. 


5810 


January,    . 
February , 
March,    ... 

April 

May 

June,    

July 

August.    .. 
September, 
October.-   . 
November, 
December , 


1910. 


9878 

4440 

4620 

9670 

1090 

12190 

420 

80 

271 

SO 

80 

8850 


The    year, 


12190 


1911. 

January _...„ 

February,    

Mjirrh 

April.  ' 

May 

June,    .. 

July __ 

August 

September, 

October .,_ 

November, 

December 

The    year,    


11088 
2330 
2225 
7282 

lono 

7232 

400 

7165 

3570  ! 
2345  | 
4320  ! 


18 


628 

1685 

1392 

1761 

624 

855 

149 

334 

82 

246 

158 

393 


Run-off. 


505 


880 
144 

801 
480 
39 
30 
15 
9 
22 
80 


9 


590 

720 
&T> 
810 


2167 

1448 

1300 

70S 

600 

1768 

207 

41 

07 

20 

36 

340 


728 


1.396 
8.522 
3.093 
3.891 
1.387 
1.900 
0.331 
0.742 
0.182 
0.547 
0.340 
0.873 


1.517 


Depth  In 
Inches. 


1.010 
3.607 
3.565 
4.S41 
1.599 
2.120 
«i.:*fl 
0.855 
0.203 
0.631 
0.879 
1.086 


20.857 


4.798 
3.207 
2.902 
1.660 
1.407 
8.907 
0.400 
0.091 
0.149 
0.044 
0.084 
0.750 


1.618 


5.526 
3.340 
3.345 
1.740 
1.0H 
4.3S9 
0.530 
0.105 
0.1« 
O.Col 
0.098 
0.872 


21.  S» 


2253 
1102 
1243 
1750 


5.007 
2.582 
2.703 
8.902 


11038  ! 


226 

470 

1.044 

191 

970 

2.169 

01 

190 

.430 

20 

020 

1.878 

400 

2003 

4.451 

680 

1599 

8.558 

400 

845 

1.878 

505 

1887 

8.088 

20 

1209 

2.687 

5.77? 
2.089 

4.353 
1.2N 
3.420 
.505 
1.58? 
4.96? 
4.09R 
2.0W 
8.553 


36.425 
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LAUREL  HILL  CREEK. 


DESCRIPTION  OF  BASIN. 

Laurel  Hill  creek,  in  Somerset  and  Fayette  counties,  the  principal 
tributary  of  the  Casselman  river,  drains  an  area  of  approximately 
125  square  miles!  Rising  in  the  southeastern  corner  of  Jefferson 
township,  Somerset  county,  this  stream  flows  northward  a  short  dis- 
tance, and  then,  describing  a  semicircle,  turns  southward,  through  a 
hilly  farming  country,  almost  deforested  and  underlain  with  bitu- 
minous coal,  to  its  mouth  at  Confluence,  a"  distance  of  about  30  miles. 
There  are  many  tributaries  to  this  stream,  none  of  which,  however, 
drain  an  area  of  more  than  seyen  or  eight  square  miles,  the  water 
shed  being  an  approximate  parallelogram  seven  miles  in  width  and 
about  17  miles  in  length. .  One  borough  and  numerous  farming  vil- 
lages are  located  on  this  basin.  A  few  private  water  supplies  are 
obtained  from  this  watershed. 

The  mean  annual  precipitation  over  this  watershed  is  from  40  to 
45  inches. 

The  discharge  has  been  measured  since  September  15th,  1904,  at 
Confluence,  near  its  mouth. 


OHIO  BASIN— STATION  NO.  31. 


LAUREL  HILL  CREEK  AT  CONFLUENCE,  PA 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  United  States  Geological 
Survey  on  September  15th,  1904.  On  April  1st,  1907,  this  station 
was  taken  over  by  the  Water  Supply  Commission  of  Pennsylvania,, 
which  has  been  operating  it  since  that  date.  It  is  located  on  a  single 
span,  steel  highway  bridge,  near  a  tannery,  one-fourth  of  a  mile  from 
the  railroad  station  at  Confluence. 

The  channel  is  straight  for  25  feet  above  and  300  feet  below  the 
station.  The  right  bank  is  low  and  clean,  but  subject  to  overflow 
during  high  water,  while  the  left  bank  is  high  and  does  not  overflow. 
The  bed  is  composed  of  rough  cobble  stones  and  is  permanent.  The 
current  is  siwift.     In  September,  1908,  this  creek  was  practically  dry* 
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Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge.  The  initial  point  for  soundings  is  centre  of  bridge  pin 
over  left  abutment  on  left  side  of  bridge. 

A  standard  chain  gage  is  fastened  to  the  downstream  hand-rail  of 
the  bridge.  The  length  of  chain  from  the  bottom  of  weight  to  the 
marker  is  17.49  feet.  The  elevation  of  zero  is  arbitrarv  datum. 
Bench  mark  No.  1  is  a  cross  on  top  of  bolt  in  bed  plate  of  bridge 
at  right  abutment;  elevation  14.16  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  cross  on  lower  chord  of  bridge  under  gage 
box;  elevation  14.74  feet  above  gage  datum  The  gage  is  read  once 
daily  by  Lloyd  L.  Mountain. 

This  station  is  of  value  chiefly  for  low  water  measurements  as  the 
discharge  values  for  high  gage  readings  are  liable  to  be  considerably 
in  error  owing  to  frequent  backwater  from  the  Youghiogheny  and 
Oasselman  rivers,  and  the  discharge  above  gage  height  4.7  feet  has 
not  been  published  for  this  reason. 

Since  the  establishment  of  this  station  20  discharge  measurements 
have  been  made. 


DISCHARGE  MEASUREMENTS  OP    LAUREL     HILL    CREEK, 

FLUENCE,  SOMERSET  COUNTY,  PENNA. 

(Drainage  area  126  square  miles.) 


AT    COX- 


No. 


Hydrograpber. 


• 

d 
o 

m 

•** 

• 

4-> 

"3 

4* 

en 

O 

"3 

6* 

• 

9 

it 

• 

*H 

> 

52 

*« 

3 

5 

o 

s5 
&> 

< 

d 

01 

03 

83 

«8 
5 

Remarks , 


1 

o 


4 
5 
6 

7 

8; 

io ! 
ii 

12 

13 

14 
15 

16 

17  < 

18  ; 

19 
20 


1904. 

July  8, 
Sept.  12, 
Sept.   27, 

1905. 
Mar.  11, 
Mar.  11, 
Mar.  15, 
Mar.  10, 
Mar.  28, 
April  17, 
April  22, 
June  6, 
Nov.     4, 

1906. 
May    20, 

1907. 
June   10, 
Aug.   15, 

190S. 
Feb.    16, 
Feb.    17, 
Auff.    21, 

1909. 
June    12, 

1911. 
July    18, 


Hoyt  &  Hall 

Murphy « 

Grover 

Murphy,   

do. 
Grover  &  Morse,   .. 

do. 

Murphy 

Horton 

do. 

Bolster.    

Hanna  &  Grieve,  ... 

FoHansbee, 

Horton,   _ 

Padgett,    .._. 

Henshaw,    . 

do. 
Bolster. 

Scheldenhelm,   

Langenhelm 


Sec.-ft. 


126 

.27' 
16  t 


90S 
006 
655 
5GB 
242 
684 
59 
171 

53 

26P 

72 

1040     Backwater. 
960  ,  No  backwater. 
16.8  ,  0.5  depth. 


788 
876 


Blstaff  state. 
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DISCHARGE  TABLE  FOR  LAUREL  HILL    CREEK,     AT     CONFLUENCE, 

SOMERSET  COUNTY,  FROM  SEPT.  16,  1904. 


4» 

• 

• 
4* 

■ 

• 

Xi 

xt 

xt 

.P 

XI 

M 

e> 

DC 

« 

t» 

4> 

M 

« 

be 

a> 

s 

"3 

Xi 

as 

3 

C9 

*3 

Xi 

"3 

bo 

u 
as 

« 

* 

CO 

9 

s 

xi 

(0 

S 

73 

& 

on 

5 

5 

5 

Q 

at 
O 

Q 

03 

Q 

o3 

A 

Feet. 

See. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -it. 

Feet. 

it 
Sec. -'t.        Feet. 

Sec. -It. 

1.40 

1 

.10 

96 

.80 

425 

.50 

836 

.20 

1106 

.60 

4 

.20 

190 

.90 

496 

.70 

885 

.iO 

1210 

.60 

8 

.80 

170 

3.00 

5©0 

.60 

985 

.40 

1255 

.70 

16 

.40 

210 

.10 

625 

.80 

985 

.50 

1295 

.80 

26 

.50 

260 

.20 

C80 

.90 

1080 

.60 

1386 

.90 

41 

.60 

810 

.30 

735 

4.00 

1075 

.70 

1875 

2.00 

62 

i 

.70 

-S«6 

.40 

7£5 

.10 

1120 

DAILY   MEAN   GAGE  HEIGHTS  AND  DISCHARGES    OF  LAUREL     HILL 
CREEK,   AT  CONFLUENCE,  SOMERSET  COUNTY,   PENNA. 


• 

1904. 

8EPT. 

OCT. 

NOV. 

DEC. 

Day. 

» 

G  H    Die. 

G  H 

Dis. 

GH 

1Mb. 

GH 

Dls. 

1,   

i 
i 

1.66         12     1.9 
1.95         12     1.6 
1.9            8     1.6 
1.0            8     1.6 
1.6  i          8     1.9 

1.9            8     1.8 
1.6            8     1.65 

8 
8 
8 
8 
8 

8 
12 

1.7 

16 

2;  .. : 

1.7          16 

3 - 

1.7          18 

4 _ 

1.7 

16 

5 

i 

1.7 

16 

6 

1.7 

19 

7 

1.7  I        16 

8 

1.95         12 

1.95 

12i    1 .7          18 

9 

1.95         12 

1.95 

12     1.7          16 

10 

i 

1.65         12 

1.95 

12     1.7 

16 

11 

• 

1.8          26     1.95 
1.8          26     1.95 

1.8  26     1.95 
1.75         21      1.95 
1.7          16     1.66 

1.7  1        16,    1.66 
1.7  '        16|    1.7 
1.66        12     1.7 

1.9  S     l.T 

12 
12 

a  1.7 
1.75 

16 

IB 

21 

IS,    

•    , 

12,    1-75 

21 

U 

, 

12 

1.75!        21 

15,    

12 

12 
19 
19 

1.8          26 

16, 

1.8          20 
1.8          29 
1.7          16 
1.65         12 

1.65  12 

1.7          16 
1.7  !        16 

1.66  12 
1.65;        12 

1.65  12 

1.66  12 
1.75         21 
1  76         *l 

1 
1.8          26 

17 _ 

18 

1.8          29 
1.RK          ftlt 

10     

16     1-Afi1        8ft 

20 

1.6 
1  9 

8     1.7 

ft       1   7 

16 

10 
19 
19 
16 
19 

19 
19 
19 
19 
19 

1.85       as 

21 

1.85 
1.86 
1.9 
b  3.00 

88 

23 

1.9           8     1.7 
1.9           8     1.7 

1.6  8;    1.7 

1.7  1        16;    1.7 

!         i 

1.7  i        18     1.7 
1.951     '  12     1.7 
1.95         13     1-* 

S3 
41 

24,    

fMft 

25 _ 

3.85       tca 

26 

2.7 
3.4 
8.8 
8.0 
2.5 
2.4 

895 

27, 

786 

28 

865 

SO 

1.7 
1.66 

19 
12 

1.95.        12 
1.9  !         8 

1.8  ;         8 

1.7 
1.7 

560 

260 

31 

*•  • 

210 

a  River  frozen  from  Dec.  11  to  23. 
b  Tee  gone  out. 
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ESTIMATED    MONTHLY    DISCHARGE    OF    LAUREL    HILL    CREEK,    AT 

CONFLUENCE,  SOMERSET  COUNTY. 
(Drainage  area  126  square  miles.) 


Discharge  In  Second-feet. 


MONTH. 


Maximum. 


Minimum.       Mean. 


Oetober,  . 

November 

December. 


*1904. 


8 

8 

16 


January,    . 

March,    

April,   

May     

June,    

July,    

August,  ... 
September, 
October,     . 
November, 
December, 


■IMS. 


62 

260| 

1701 

781 

41 

41 

38 

26| 

12! 

62 

118 


January,    . 
February, 
March,    ... 

April,   

May 

June,    

July,    

August,    .. 
September, 
October,.    . 
November, 
December 


•iwe. 


160 
78 

170 
05 
61 
26 
16 
38 
12 
21 
16 

170 


The  year, 


12 


January,    . 
February, 
March,    ... 

April, 

May 

June,    

July,    

August,    .. 
September, 
Oetober,    . 
November, 
December,  . 


•1907 


The    year. 


January, 

February, 

March 

April,  

May, 


•100B. 


210 

190 

ISO 

130 

235 

95 

51 

88 

21 

41 

78 

78 


June,   

July     

August,    .. 
September, 
October,    . 
November, 
December, 


The   year, 


21 


100 

190 

285 

210 

210 

88 

16 

4 

0 

1 

2 

4 


0 


Bun-off. 


Seeond-teet 

per  square 

mile. 


18 

18, 

158, 


.108 

.103 

1.264 


297 
202 
390 
153 
264 
195 
171 
214 


169 


541 

162 

169 

52 


37 

48 

140 


263 


395 


459 
881 
165 
112 
111 


508 


374 


99 
104 

18 
1 
8 
4 

64 


2.857 
1.608 
3.095 
1.214 
2.095 
1.548 
1.357 
1.696 


1.262 


4.294 

1.206 

1.262 

.413 


.294 

.881 

1.111 


2.087 


8.135 


3.643 
2.627 
1.809 

•  OOV 

.881 


4.706 


2.96ft 


.786 
.825 
.148 
.008 
.024 
.032 
.508 


Depth  in 
Inches. 


.119 

.116 

1.446 


2.680 
1.848 
3.454 
1.400 
2.416 
1.727 
1.564 
1.895 


1.299 


4.791 

1.890 

1.408 

.476 


.328 

.489 

1.239 


2.174 


8.498 


4.064 
3.029 
1.509 
.992 
1.016 


5.426 


3.422 


.887 
.951 
.165 
.009 
.028 
.085 
.586 


•An  gage  heights  above  4.7  feet  subject  to  backwater,  and  therefore  no  data  above  this 
gage  height  has  been  published. 
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ESTIMATED    MONTHLY    DISCHARGE    OF    IJLURBL. HILL    CREEK,    AT 

CONFLUENCE,  SOMERSET  COUNTY. 

(Drainage  area  126  square  miles.) 


Discharge  in  Second-feet. 


MONTH. 


•1900. 


January,  - 
February,  - 
(March,    -~ 

April 

<May 

June,    

July,    

August.  — 
■'September, 
-October,  .. 
November. 
December,  - 


i 


Run-off. 


Maximum. 


Minimum. 


51 
170 
210 


The  year, 


January, 
February, 
March,    .. 

April 

May 

June 

July, 


'1910. 


51 

9ft 

9 

6 

8 

4 

W 

21 


August, 

•September, 
October.  .. 
November, 
December,  - 


The  year. 


•ion. 


January,   — 
February.   ._. 

March, 

April.  

A4ay,    — 

June 

July,  

August, 

September,   .. 

October, 

November .  ... 
December, 


The  year. 


170 

170 

110 

85 

154 

154 

8 

S 

1 

1 

1 

13 


Mean. 


Second-feet 
per  square    Depth  in 
mile.  Inches. 


2.246 


4.881 


2.589 

*To*i 


281 


1. 


24 
106 
18 
45 
31 
149 


.190 
.841 
.143 
.857 
.246 
1.188 


2. IIS 


.412 
1.364 


514 

iii" 


4.079 


1.1 
2.288 


58 
4 

16 
2 
6 


.460 


.127 
.016 
.040 


4.248 


1. 

2.580 


.530 


.142 
.019 
.045 


194 
215 
371 
265 

38 

24 

16 
1 

96  i 
130 

78 
190 


418 
481 


3.817 
8.81? 


188 


79 


587 
340 
608 


1.095 


.627 


4.262 
2.698 
4.032 


3. 
4. 


434 

401 


4. 

a. 

4. 


913 
010 


•All  gage  heights  above  4.7  feet  subject  to  backwater,  and  therefore  no  data  above  **>** 
height  has  been  published. 
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OHIO  BASIN— STATION  NO.  32. 


YOUGHIOGHENY  RIVER  AT  CONNELLSVILLE,  PA. 


DESCRIPTION  OF  STATION. 

This  station  was  established  by  the  Water  Supply  Commission  of 
Pennsylvania  on  July  22nd,  1908,  and  is  located  on  a  two  span, 
steel,  through-truss,  highway  bridge  on  the  road  from  Connellsville  to 
New  Haven. 

The  channel  above  the  station  is  straight  for  one-half  mile,  with 
riffles  600  feet  upstream,  while  the  channel  ibelow  the  station  is 
straight  for  600  feet  with  riffles  600  to  800  feet  downstream.  A  rail- 
road bridge  crosses  the  river  500  feet  below.  The  right  bank  is  high 
and  does  not  overflow,  the  B.  &  O.  tracks  and  retaining  wall  being 
along  this  side  of  the  stream.  The  left  bank  is  high  and  does  not  over- 
flow. The  bed  is  composed  of  rocks,  gravel  and  mud  and  is  permanent. 

Discharge  measurements  are  taken  from  the  downstream  side  of 
the  bridge  and  by  wading  during  extreme  low  water  at  a  section  600 
feet  above  the  B.  &  O.  pumping  station  which  is  about  one  mile 
above  the  bridge  on  the  right  bank.  The  initial  point  for  sounding* 
on  the  first  span  is  a  point  on  the  downstream  hand-rail  directly 
above  face  of  concrete  retaining  wall  at  B.  &  O.  tracks ;  on  the  second 
span  at  the  bend  in  the  hand-rail  over  the  second  pier. 

A  standard  chain  gage  is  bolted  to  the  downstream  handrail  in 
the  New  Haven  span.  The  length  of  the  chain  from  the  bottom  of 
the  weight  to  the  low  water  marker  is  34.21  feet  and  to  the  high 
water  marker  24.21  feet.  The  elevation  of  zero  of  the  gage  is  860.131 
feet,  U.  S.  G.  S.  levels.  Bench  mark  No.  1  is  a  chiselled  point  on  pro- 
jecting stone  in  retaining  wall  on  New  Haven  side,  below  bridge, 
and  is  the  lowest  stone  at  this  point,  "B.  M."  chiselled  into  stone 
above,  elevation  864.656  feet  or  4.525  feet  abn/ve  gage  datum.  The 
gage  is  read  twice  daily  by  an  employee  of  F.  W.  Scheidenhelm,  Con- 
sulting Engineer,  who  co-operates  in  the  maintenance  of  this  station. 

Since  the  establishment  of  this  station  15  discharge  measurements 
have  been  made. 
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ESTIMATED    MONTHLY    DISCHARGE    OF    LAUREL    HILL    CREEK,    AT 

CONFLUENCE,  SOMERSET  COUNTY. 
/Drainage  area  126  square  miles.) 


Discharge  in  Second- feet. 


MONTH. 


Maximum.   Minimum. 


Mean. 


October,  . 

November 

December, 


•1904. 


8 

8 

16 


January,   . 
March,    ... 

April.  

May     

June,    

July,    

August,  ... 
September, 
October,     . 
November, 
December, 


■19C5. 


62 

260 

170 

78 

41 

41 

38 

26 

12 

62 

118 


January,    . 
February, 
March,    ... 

April 

May 

June,    

July 

August,    .. 
September, 
October,.    . 
November, 
December 


»1906. 


160 

78; 

170' 
95, 
61 
26 
16 
83 
12 
21 
16 

170 


The  year. 


12 


January,    . 
February, 
March,    ... 

April,  

May 

June,    

July,    

August,    .. 
September, 
October,    . 
November, 
December,  . 


•1907 


The    year. 


210 

180 

180 

180 

285 

95 

51 

88 

21 

41 

78 

78 


January, 
February, 
March     .. 

April 

May, 


•190*. 


June,   

July     

August,    .. 
September, 
October,    . 
November, 
December, 


The   year, 


21 


190, 

190 

286 

210 

210 

88 

16 

4 

0 

1 

2 

4 


0 


Run-off. 


Second-feet 

per  square 

mile. 


13, 
158. 


297 
202 
390 
153 
264 
195 
171 
214 


469 
881 
165 
112 
111 


698 


874 


99 
104 

18 
1 
3 
4 

64 


.108 

.103 

1.254 


2.867 
1.608 
3.095 
1.214 
2.095 
1.548 
1.357 
1.698 


.  .. 

159 

1.262 

1.299 

541 

152 

159 

52 

4.294 

1.206 

1.262 

.413 

4.791 

1.890 

1.408 

.476 

37 

48 

140 

.294 

.381 

1.111 

.328 

.489 

1.239 

268 

2.087 

2.174 

395 

8.135 

3.498 

3.643 
2.627 
1.809 

.(KM 

.881 


4.706 


2.  Wo 


.786 
.826 
.148 
.008 
.024 
.082 
.608 


Depth  in 
Inches. 


.119 

.115 

1.446 


2.630 
1.848 
8.464 
1.400 
2.416 
1.727 
1.664 
1.895 


4.064 
8.029 
1.509 
.992 
1.016 


0.420 


3.422 


.88? 
.961 
.166 
.009 
.028 
.086 
.686 


•AD  gage  heights  above  4.7  feet  subject  to  backwater,  and  therefore  no  data  above  this 
gage  height  has  been  published. 


(fit) 


MISCELLANEOUS    DISCHARGE 

MEASUREMENTS 

OF 

PENNSYLVANIA  STREAMS. 
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